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ADVERTISEMENT. 

T HE Committee appointed by the Royal Society 
to direct the publication of the P Nlojophical 
Tranfaftions , take this opportunity to acquaint the 
public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in fcveral for- 
mer P’ranfaSlions , that the printing of them was al- 
ways, from time to time, the Angle a£t of the re- 
fpeiftive Secretaries, till the Forty-feventh Volume. 
And this information was thought the more neceflary, 
not only as it has been the common opinion, that they 
were publifhed by the authority, and under the di- 
rettion, of the Society itfelf ; but alfo, becaufe feveral 
authors, both at home and abroad, have in their writ- 
ings called them the PranJaSliom of the Royal Society. 
Whereas in truth the Society, as a body, never did 
interest themfelves any further in their publication, 
than by occasionally recommending the revival of 
them to fome of their fecretarics, when, from the par- 
ticular circumftanccs of their affairs, the TranfaSlions 
had happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the public, that their ufual meetings 
were then continued for the improvement of know- 
ledge, and benefit of mankind, the great ends of their 
firft inftitution by the Royal Charters, and which they 
have ever ftnee ueadily purfued, 

But the Society being of late years greatly inlargcd, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem- 
bers lhould be appointed to reconfider the papers read 
before them, and feledt out of them fuch, as they 
Vo l. LIT. a ihould 
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{liould judge moft proper for publication in the future 
iranJaB'tons \ which was accordingly done upon the 
26 of March 1752. And 'the grounds of their choice 
are, and will continue to be, the importance or Angu- 
larity of the lubjeds, or the advantageous manner of 
treating them ; without pretending to aniwer for the 
certainty of the fads, or propriety of the reafonings, 
contained in the feveral papers fo publilhed, which 
mail ftiil reft on the credit or judgment of their rc- 
fpedive authors. 

It is likewife neceflfary on this occafion to remark, 
that it is an eftablifhed rule of the Society,^ to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjed, either of nature or art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as arc read at 
their accuftomed meetings, or to the perfons, through 
whofejbands they receive them, are to be confidercd 
in no other light, than as a matter of civility', in re- 
turn for the reifped Ihewn to the Society bv thole 
communications. The like alfo is to hr /aid with 
regard to the feveral projeds, inventions, and curio- 
fities of various kinds, which arc often exhibited to 
the Society ; the authors whereof, or thofe who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to fuch reports, and public noU.es j 
which in fome inftances have been too lightly cre- 
dited, to the diflionour of the Society. 
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I. An Account of the Ufe of Furze in 
fencing the Banks of Rivers : In a Letter 
to the Reverend Stephen Hales, D. D. 
F. R. S. from the Reverend Mr \ David 
Wark. 


Reverend Sir, 

Read Jan. 8, TT Had occafion to inform you before, 
,761 ’ I that on obferving a little fand placed 
A in the midft of a river, where the 
ftream was pretty rapid, I inquired into the caufe, 
and found a furze buih lodged there, which had de- 
tained the fand, in fpite of the current. It was cafily 
concluded from hence, that furze might be profitably 
ufed in fencing the banks of rivers, at a very cheap 
rate, and thereby preventing many acres of rich foil 
from being changed into barren gravel. Several 
years after, I prevailed on lbmc gentlemen of my 
acquaintance to try the experiment ; which was fo 
V o l. LIL B cheaply 
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cheaply done, and followed with fucli remarkable 
fuccefs, that numbers foon followed their example • 
fo that it is now aimed univcilally prai tiled here j 
and, hitherto, has never been once know n to fail, 
in anfwering the defign. In purluing the U hcitic, I 
found, upon trial, that locks and damheads might 
be raifed, at one tenth of the ordinary ex pence, by 
the help of furze, as a very thin pcrpendiculiu wall 
of done and lime, or one of deal-boards, two inches 
thick, is the principal part of the expence. Clole 
to this wall, on the other fide, is a mound of furze 
intermixed with gravel, and along the top of it (ot 
the wall, viz.) a drong tree, equal with the highed 
part of the mound. It is plain, this wall cannot he 
hurt by the weight of the water, or force of the 
current, as it is defended by the contiguous mound, 
which is fix or feven yards broad ; nor can the 
preffure of the mud and gravel make it give way, 
as their weight is fufpended by the interweavings of 
the furze. If, therefore, the tree on the top of the 
wall can be made to keep its place, the whole is 
firm. 

It is well known, that they make their fea-dykes 
in Holland with faggots of any fort of brufh-wood j 
and it mud appear to any one, who examines the 
net-work formed by the erodings of the branches 
and prickles of furze, that it is far more eficdiutl 
for this purpofc, both as it detains the eolle&ed 
earth, and is far more cheaply procured than fag- 
gots. 

I hope it will be eafily obferved, from what has 
• been faid of locks and damheads, that a great deal 

of 
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of expenfive ftone-work in building harbours may 
be avoided, by the help of furze mounds. 


I am, 

With the greateft refpcct, 

Reverend Sir, 

Your moft obedient, 

humble fervant. 

Da. Wark. 


Had«. Dec. 13, 1760. 


II. An Account of a remarkable Halo : In 
a Letter to the Rev . William Stukeley, 
M. D. F. R. S. from Tho. Barker, Efq\ 

Reverend Sir, 

Read Jan. 8, TT Thank you for prefenting my paper on 
the Dog liar to the Royal Society} 
the opinion advanced in which is fo very unufual, 
that I expedt it will be at once rejected, as incredible, 
by all, who do not care for the work of examining 
the evidence for it. But I fhould be glad to hear, 
that fome impartial perfon had carefully fcarched, 
whether what I have laid be fupported by fadt, and 
what other evidence can be found, which 1 have 
miffed, either in fupport or confutation of that 
change of colour in Sirius, which 1 have fuppofed. 

I have long negledted to acknowlege the favour of 
your information about the comet in Orion laft Ja- 
nuary ; but had nothing particular to fay about it, not 

B % having 
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having the luck to fee it, 1 did not happen to look 
out on the Tuefday night, when it was feen ; fo 
heard nothing of it, till the news-paper on Saturday, 
when I did look for it with my naked eye and telefcope 
alfo j but as it was dwindled, I did not find it j and 
the rather, as its motion was fo fwift, I could not, fo 
many nights after, know well where to look for it. 
The comet of 1 664, might have appeared nearly in 
the fame place this was feen, with a fwift motion, 
a pretty many degrees in a day, as a retrogade comet 
in oppofition to the fun generally has j but, 1 think, 
would not have been near enough to have moved a 
degiee in an hour, as this did ; and I think it would 
alfo have been larger, and continued longer, than 
this j for in 1664, it was feen four months, and 
when far diftant from the earth ; and, in the pofi- 
tion it muff have been in laft January, would hardly 
have gone farther back than the beginning of Gemini, 
in fmall N. latitude, and is, I believe, one of the 
largeft comets. 

I have long had by me an account of a remarkable 
halo, I was called out to obferve, May 20, 1 7 37”, 
a quarter before eleven in the morning, and which 
continued half an hour, in a clear ho£ iky ; and was 
as in the figure. 

The common halo VXNY, and the horizontal 
white circle S X T Y, were no way different from 
ufual j nor were any parhelia feen. All, that was 
remarkable, was an elliptical halo V P N P, coin- 
ciding at the top and bottom with the common one, 
but four degrees narrower in the leffer diameter at P 
and P, coloured juft like the halo, and at the coin- 
ciding places, eipecially at V, very bright. 

I call 



Esl 



N 


I call VPNP the elliptical halo, becaufe it ap- 
peared lb to me j yet, as the horizontal diameter was 
only guefled at, and nothing meafured, but the al- 
titudes of the points S, V, N, and T, which gave 
the diameter of the halo V N 45% I will not be po- 
fitive, that VPNP was not the circular one, and 
VXNY elliptical, and 4 0 wider than the circle at 
X and Y, Which ever it was, it is, I think, worth 

preferving. 
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prefervmg, as I do not know wc have any account 
of fuch another, milois wliat Dr. Halley, in i’hilo- 
fophical Tranfuftions, N° ->7”. calls two arches of 
circles touching the halo at top and bottom, can tie 
fuppofed to be imperfect parts of an elliptic halo not 
wholly feen. 

\Vith all due refped, I remain, 

S I R, 

Your humble fervant, 


Lyndon, March 3, 1760. 


T. Barker. 


Ill, An Account of a Meteor feen in New 
England, and of a Whirlwind felt i?i that 
Country : In a Letter to the Rev. 1 110. 
Birch, D. D. Secretary to the Royal So- 
ciety, from Mr. John Winthrop, Profejfor 
of Philofophy at Cambridge in New Eng- 
land. 


Reverend Sir, 

Read jan, 15, T Am extremely obliged to the Royal 
17610 J[ Society, for their favourable accept- 
ance of my paper on our late great earthquake ; and 
to you, Sir, for the very polite manner, in which you 
were pleafed to inform me thereof. I with I were 
able to communicate any thing worthy the attention 
of fb illuftrious a body. But no fuch thing occurs 
at prefentj unlefs you fliould be of opinion, that the 
f two 
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two following accounts, in the meteorologic way, are 
fo in fome degree. 

The fir ft is of a meteor, by which the fouthern 
parts of this province were greatly alarmed, on Thurf- 
day, the 10th of May laft, about 35' after Nine in 
the morning. The weather being then fair and calm, 
the people "at Bridgewater, and the towns near if, 
about 25 miles fouth from hence, were furprized 
with a noife, like the report of a cannon, or volley 
of fmall arms, which feemed to come from the weft. 
This report was followed by a rumbling noife, which 
moft took for the roar of an earthquake? and, when 
it had lafted about a minute, there was another ex- 
plofion, like that of a cannon ; and about as long 
after, a third ; the roaring noife, in the mean time, 
increafing, fo as to fill the air all around, to the great 
terror and amazement of thofe who had heard it, as 
fome of them have informed me. After this third 
explofion, the noife gradually abated, feeming to 
go off toward the fouth-eaft ; having lafted, in the 
whole, as was judged, about j‘. This is all I can 
colled of the real fad, from the fevcral accounts 
given in thofe places, where the noife was toudeft. 
That found, which moft took for the roar of an 
earthquake, fome compared to the beating of drums ; 
and added fome circumfiances, with relation to it, 
too whimfieal to be here repeated. It is fufficient to 
obferve, in general, that they were fuch as were 
probably iuggefted by an imagination prepoflcflal 
with ideas of war, and, at that time, terrified to a 
great degree. 

As to the extent of thofe noifes, they were heard 
as far north as Roxbury and Bofton 3 eaft, a league 

beyond 
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beyond Cape Cod ; Couth, at Martha's. Vineyard and 
Rhode If! and j and weft, at Providence ami Meti- 
donj filling a ciicle of about 80 miles in diameter, 
the center of which was at Bridgewater, or near it. 

The meteor, which produced theft noil’cs, was 
not feen near the center of this circle, but only near 
the circumference. The tnoft diflintt account I have 
had of it, was from a creditable perfon at Roxbury, 
a town adjoining on Bofton, who informed me, that, 
about ten o’clock that morning, he faw m the air a 
ball of fire, about 4 or 5 inches in diameter, draw- 
ing a train of light after it The ball was of a white 
brightness, exceeding, in bis opinion, that of the 
fun. Though the fun then Shone out clear, this 
fire-ball was bright enough to call a Shade, by which 
he firft perceived it in the fouth-caft, palling below 
the fun. For he was ftanding with his back toward 
that and the fun ; but this Shade put him upon turn- 
ing round, to difeover what might be the cauft* of it. 
He fays, the ball moved parallel to the horizon from 
the north-eaft toward the fouth-weft, not above half 
fo fall: as Shooting ftars generally do, and disappeared 
while he was looking on it j and that about 4 or 
after, he heard a kind of rumbling noift, fomewhat 
like that of an earthquake j which was alSb heard 
by many others in Roxbury. 

From a veffcl about a league fouth-weft from Cape 
Cod, and from Martha’^ Vineyard, we have received 
like accounts of a bright ball in the heavens, fuf- 
ficient to afeertain the reality of the meteor, but not 
to determine its hight and courfe. Near the center 
of the fore- mentioned circle, the meteor muft have 
paSled too near the fun to be visible. 


The 
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The other account 1 had in view, is of a writ!- 
wind, which happened on Tuefday, the ioth of tin 
inftant July, at Leiccllcr, a town in this province, 
fituated about 40 miles weft from hence. In point 
of violence, it feems to have equalled any, and ex- 
ceeded moft, that have happened in this country, fo 
far as I can judge by the accounts I have feen, and, 
indeed, moft, that are recorded in the Philofophicai 
Tranfadtions. I was very defirous to have gone myfelf, 
to take a view of its deftrudtive effedts, but an infirm 
ftate of health has prevented me. However, I have 
received fuch informations from fcveral gentlemen, 
who have been on the fpot, as enable me to give a 
particular account of it j in which I fliall relate no- 
thing but what, I am well allured, may be relied on 
as fadt. 

The morning of the 10th July with us, at Cam- 
bridge, was fair and hot, with a brilk gale at fouth- 
weft. The afternoon was cloudy. About five, it 
began to rain, and thundered once. At Leiccfter, 
feveral people of credit fay, that about five o’clock 
the fley looked ftrangely ; that clouds from the fouth- 
weft and north-weft feemed to ruili together very 
fwiftly, and, immediately upon their meeting, com- 
menced a circular motion ; prefently after which, a 
terrible noife was heard. The whirlwind marched 
along from fouth-weft to north-weft. Its firft effedts 
were difcernible on a hill, where fcveral trees were 
thrown down, at confidcrable diftanccs from each 
other. On the north-eaft fide of this hill, was a 
tree, which feemed to have been flript of ils limbs 
on the fouth fide, nearly from the top to the bottom. 
At the foot of the hill was a fwamp, through which 
Vol.LII. C the 



the progrcfs of the wind could not lie followed, 
without great difficulty; though, by the appeal unco 
of the fwamp from the hill, the violence ieetm to 
have been increafcd. After palling the fwamp, it 
ftruck the open fide of a hill with prodigious toiu\ 
Here lay a great number of large Hones, many of 
which were thrown out of the beds they had made ; 
particularly one, judged to be near 150 lb> wns. mow d 
from its place 3 or 4 feet; and others, which were 
fmaller, to greater diftanccs. Here alio lay the trunk 
of a great tree, a-i- feet in diameter at the butt-end, 
and about 40 feet long, which was rolled over, one 
turn, out of its bed, toward the upper part c»t the 
hilU The trees on the fide of this hill, and in a 
valley to the fouth of it, did not ftand thick, but 
were, in general, large ; moll of thefe were torn up 
by the roots, and thrown down in almolt all di- 
rections ; many at right angles to the courle of the 
wind, fome with their tops lbuth-caft, others north- 
-eaft; one, which had been broken off about 10 feet 
from the ground, lay with its top about fouth-weft, 
that is, contrary to the courfe of the wind. The 
current of air at that place was judged to have been 
about 40 rods wide, from the fide of the hill acrofs 
the valley before-mentioned; its greateft violence 
being, by its effects, difcernible along the fide of the 
hill. Having then paffed over fome clear land, for 
about half a mile, on which it left no other marks 
than part of a corn-field levelled, and the Hone- walls 
and fences thrown down, it came to the dwellmg- 
houfe of one David Lynde, the only one, winch 
Hood in its way ; upon this it fell with the utmoff 
focy, and, in a moment, effected its complete de- 
struction. 
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flru&ion, as I fliall prcfcntly relate. About 3 or 4 
rods before it came to the houfe, it took up an apple* 
tree by the roots, and carried it into the yard before 
the houfe. After palling the houfe, and throwing 
down the fences, and fcveral trees, which flood ill 
its courfe, it feemed, by the effects, to have altered 
its direction a little more to the eaflward. In this 
direction, it patted through a field of grain, in which 
it made a lane of 8 or 10 rods wide; from whence it 
proceeded through a fwamp, where, by a view from 
the fide of it, it appeared to have made great havock ; 
and after this, it patted over a pond about half a mile 
diftant from the houfe. No effeas of it were vifible 
upon the ground to a greater diftance than 4 miles 
from the houfe, north-eaftward, or about 6 miles 
from the place where it began. 

To come now to the deftrudtion of the houfe. 
This was in the form of an J j one part fronting the 
fouth, on the country road, from which it flood back 
about 2 rods; the other part fronting the eaft. In 
the middle of the fouth front was a door, diftant 
from the chimney about 4 feet. Behind the eaftern 
room was the kitchen, the chimney of which flood 
at the north end ; and the door of it was in the eaftem 
front. The houfe was of wood, two flories high; 
and both the chimneys of ftone. Near the houfe 
were a fhop and fmall fhed ; and the barn flood on 
the oppofitc fide of the road, fouth, about 10 rods 
diftant. As foon as they perceived the ftorm coming 
near the houfe, foine men within endeavoured to fhut 
the fouth door ; but before they could effeft it, they 
were furprized by the falling of floncs around them, 
from the top of that chimney, which was in the 

C a middle 
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middle of the houfe. All the people in the houie 
were, in that inftant, thrown into inch a conftcnu- 
tion, that they can give no account of what palled 
during this fccnc of confuiion, which, was, indeed, 
very fhort. It may be judged of by the efYctVLs, anti 
by the teftimony of credible men, who lived near, 
and, in a few minutes after the wind, viewed the de- 
flation made by it. Where the houfo flood, nothing 
remained but the fills, and the greater part, of the 
lower floor, with part of the two flacks of chimneys, 
one about lofeet, and the other not quite lb high; 
the ftones, which had compofed the upper part, lying 
all around them; and tire fills, at the loath -weft 
corner, were ftarted out of their places round to tile 
northward. Except thefe fills, there were only three 
pieces of timber, and thofe very large, left intire ; one 
of which, about 16 feet long, and 10 inches by K, 
was found on the oppofite fide of the road, nearly 
fouth, about 20 rods diflant from the houfe. The 
reft of the timbers, from the greatefl to the lead, 
lay broken and twifted to pieces between N. N . E. 
and E. for 70 or 80 rods from the houfe ; feme 
upon the ground, others flicking into it a foot ami 
two feet deep, in all directions. Part of one of the 
main pofts, about 10 feet long, fuppofed to be the 
N. W. corner poft, with part of 011c of the plats of 
nearly the fame length, and a brace which hold;? 
them together, were left flicking in the ground, 
nearly perpendicular, to a great depth, in a field 
foutherly from the houfe about 8 rods diflant. The 
boards and fhinglcs of the houfe, with 3 or 4000 
new boards, which lay by it, were fo intircly ihat- 
tered, that fcarce a piece could be found above 4 or 

y inches 
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f inches wide, and vaft numbers were not more than 
two fingers wide; fome within the comic of the 
wind, and fome without, at great diftances on both 
fides of it (as were the timbers), flicking in the 
ground, fome nearly perpendicular, others inclining 
feverally towards aim oft all points of the compais. 

What has been faid of the boards and fhingles, is 
likewife true of the wooden furniture of the houfe : 
the tables, chairs, defies, &c.„ fhared the fame fate ; 
not a whole flick was to be found of any of them. 
Some of the beds, that were found, were hanging on 
high trees at a diftance. Of the heavy uteniils, 
pewter, kettles, and fron pots, lcarce any have been 
found. Some nails, that were in a calk in the caft 
chamber, were driven, in great numbers, into the 
trees on the eaftern fide of the houfe. The Ihop and 
filed, before-mentioned, were torn in pieces, nothing 
of the fliop remaining, but the fills and floor; and a 
horfe Handing under the fhed was killed. Another 
horfe, in a pafture at fome diftance from the houfe, 
on the eaftern fide, inn toward the houfe, as loon as 
the ftorm was palled, trembling in an extraordinary 
manner, and prcfently lay down and died. Tis fup- 
pofed, he received fome violent blow from fome 
pieces of the houfe. The barn was thrown down, 
but its parts remained in a heap, without being 
difperfed. 

Such was the cataftrophe of this houfe, which 
was efteded in a very fiiort fpace of time, as we 
learn from the teflimony of one Warren, whole 
houfe flood about 50 rods eafterly on the road. lie 
fays, that, upon hearing the wind, and feeing the 
rain beat into one of his doors, which looked toward 

Lynde’s 
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Lynde’s houfe, he went and flint it; at wlmh time, 
he faw the houfe and ham {landing; hut going from 
it a little way, without bolting it, and uMlt cling, that 
it might blow open, he returned to holt it ; irom 
whence, before he had proceeded crof, the mum to 
bolt another door, that {routed the road, a Lu go piece 
of limber from Lynde’s houfe lit tick the tap otthe 
door laft-mentioned, and buril it open ; ib that from 
the time he faw the houfe {landing, to the time o{ 
his door’s being burfl open, could hardly be mote 
than a minute. 

It is really extraordinary, that, in fo hidden and 
general a dcvaflation, any persons could chape vv.it it 
their lives. And yet the providence of Gm> fb or- 
dered it, that but one life was loll. There were, at 
that time, in the houfe fourteen perfons ; Mr. I .ynde, 
his negro man, nine women ami children, and three 
travellers, it being a public-houfe ; of all which, the 
negro only loft his life. It is fuppofed, he was in 
the weft chamber. He was found fouth, a little 
eafterly from the houfe, about 8 rods, lying acrofx a 
low wall, and a bed near him, which had been in 
the weft chamber : his back, thighs, and arms, were 
broken, and he loon expired, in extreme mifery. His 
mafter, fuppofed to have been in the weft lower room, 
was found nearly in the fame dirctftion, about i rods 
diftant. He was winding his watch at that time ; amt 
the watch was found at one diftance, and the cate at 
another. The three travellers were found on the 
floor, near the fouth door, which they had endea- 
voured to fhut, much cut and bruifed by the {tones 
falling from the chimney, which lay round them. 
Three young women and a child were found unhurt 
6 on 
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on the kitchen floor, near to, and partly under, the 
caft door, which was blown down upon them, as 
they were endeavouring to fliut it. T. he miflrefs of 
the houfe, with a child in her arms, and two others, 
being in the kitchen, near a paflage into the cellar, 
were forced down feveral flairs, where they were 
found 5 the woman being ilightly hurt by fome 
pieces of boards, which fell upon her. A child, 
Handing near the chimney, was buried in its ruins ; 
but happily preferred by a piece of board, which, 
falling obliquely againft the jamb, fecurcd it from 
the falling ftones. Befides the perfons in the houfe, 
there was a girl, about feven years old, before the 
fouth door, the prefervation of whofe life was not 
lefs remarkable. She was taken up from before the 
door by the wind, and carried above 30 rods. The 
people there arc perfuaded, flic was carried over the 
tops of trees, being firft i'cen running towards the 
houfe, in the edge of a thick wood, feveral rods from 
the courfe of the wind ; having fuffered no other in- 
jury, than breaking the collar-bone. 

From the whole, it feems highly probable, that 
the houfe was fuddenly plucked off from the fills (to 
which the upright pofts arc not faftened), and taken 
up into the air, not only above the heads of the per- 
fons, who were on the lower floor, but to the height 
of thofe parts of the chimneys, which were left Hand- 
ing, where, by the violent circular motion of the 
air, it was immediately hurled into ten thoufind 
pieces, and flattered to great diflances, on all quarters, 
except that, from which the wind proceeded. And it 
farther appears, that the violence of the wind in that 
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place was over, as foon as the hoiilc was taken up ; 
otherwife, no body could have been left on the iloor. 

I have now given a very circumllantial account oi 
this furious blaftj being perfuaded, that an attention 
to every particular in cfleds is generally neceilliry to 
a difeovery of their caule. It appears to me fo dii- 
Hcult to aflign a caufe adequate to thefe dibits, to 
ihew by what means a fmall body oi air could be put 
into a circular motion, fo exccfltvely rapid as this 
muft have been, that I dare not venture any con- 
jectures about it. It would be a great futisfadion to 
me, to know your fentiments, or thole of any other 
learned gentlemen of the Royal Society, upon this 
article, 

I beg leave to fubferibe myfelf, 

With the greateft refped. 

Reverend Sir, 

Your moft obedient and 

mod humble fervant, 

John Winthrop. 

Cambridge, New England, 

30 July 1760. 


IV. A 
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IV. A Letter from the Rev . Nevil Malke- 
lyne, A. M. Fellow of Trinity College, 
in the Univerfity of Cambridge, and 
F. R. S. to the Rev . Dr. Birch, Secretary 
to the Royal Society ; containing a Theorem 
of the Aberration of the Rays of Light 
refra&ed through a Lens , on account of 
the ImperfeSlion of the fpherical Figure . 

Reverend Sir, 

Read Jan. 22, yy BOUT two years ago, becoming 
1?6u jlx. acquainted with Mr. Dollond’s cu- 
rious difeovery in optics, of correcting the aberration 
of the rays of light arifing from the different refran- 
gibility of the different forts of rays, by a combina- 
tion of two different kinds of glafs; and learning 
from him, in converfation, that he had invented a 
theorem, fhewing the quantity of the aberration of 
the rays refracted through a lens, on account of the 
imperfection of the fpherical figure ; by the applica- 
tion of which, he was able to make the aberrations 
of the combined concave and convex objeCt lenfes 
perfectly equal to, and confequently to corrcCt one 
another j 1 was defirous of being more minutely 
acquainted with this farther great improvement in 
optics; and Mr. Dollond accordingly readily 'offered 
to gratify my curiofity. But in the mean while that 
he was looking over his papers, in order to lay them* 
before me, having leifure, I fet about the invalida- 
tion of a fimilar theorem myfelf; which having 
Vol. LIT. . D completed, 
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completed, I interchanged with Mr. Dollond for 
his theorem, he taking mine, and I taking hir,. 
Our theorems, though fimilar, were not exactly the 
fame; but, by reduction to the fame form, 1 inlet red 
his theorem from mine ; which gave me a larthcr 
confidence of the exadtnefs of both. 

I have here fent you my theorem, and defire, that 
you will lay it before the Royal Society. 

I am, SIR, 

Your moft obedient 

humble fervant, 

Nevii Mafkelyne. 

Prince Hemy, St. Helen's Road, 

Jan. 16, 1761. 

L ET the form of the lens aflumed, in the investi- 
gation of the theorem, be a mcnifcus, the radius 
of whofe convex furface is greater than that of its 
concave furface ; and the center of whofe two lur- 
feces lie on the fame fide of the lens, as the radiant 
point, from which the rays diverge, that fell thereon. 
The ray felling on the extreme part of the lens will, 
after refraction, diverge from a point before the lens, 
nearer thereto than the geometrical focus of rays di- 
verging from the fame radiant point, and palling 
indefinitely near the vertex. 

Let Q^exprefs the diflance of the radiant point, 
before the lens, from its vertex; R, the radius of 
concavity of the furface, on which the rays fii 11 fail j 
and r , the radius of convexity of the fccornl hu faces 
F, the principal focus, or the focus of parallel rays ; 
6 which 
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which will be on the fame fide of the lens, as the in- 
cident rays j becaufc R, the radius of the concave fur- 
face, is fuppofed lefs than r, the radius of the convex 
furface. Let the ratio of m to n be the fame with that 
of the fine of incidence to the fine of rcfra&ion of 
rays palling out of air into glafs, and let Y exprefs 
the femidiameter of the aperture of the lens j the 
angular aberration of the ray falling on the extremity 
of the lens, or the angle made between this ray, after 
being refra&ed through the extremity of the lens, and 
another ray or line, fuppofed to be drawn from the 
fame extremity of the lens, to the geometrical focus 
of rays diverging from the fame radiant point, and 
palling indefinitely near the vertex of the lens, ex- 
prelled in mcafures of the arc of a circle to the ra- 
dius unity, will be _____ 


m t — 2 2 « 3 X Y 3 




Tn — ti 1 X X 
w -f- 2 » X Y 3 




mn -f- 4- iS — 2 nS X Y* 


m 


n X 2 m X F* r 


4 »* + 3 » 3 X Y * 

m — b X a tn X Q JF* 


2 m + 2 » X Y 3 . 3 m + a n X Y 3 
m X Q.F r ‘ 2 « X Q! F * 

Where R, the radius of the firft furface, is exter- 
minated ; and r, the radius of the fecond furface, is 


retained : 

Or, exterminating r, the radius of the fccond fur- 
face, and retaining R, the radius of the firft furface, 

the angular aberration is alfo cxprelfed by 

m % x Y* a m -fa X Y 3 , m + a n X Y 1 

2 x m -~» ,x X F s 2 X w — w x F* R awX * R * 


• 1 “ 


3 m + n X Y* 

2 X » — » X Q.F* 


2 m + 2«x Y 3 , 3 m -f - 2 » X Y 3 
« X QF R ‘ 2®X Q!F 

D 2 


It 
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It may be proper to remark, that, as in thefe 
theorems, the principal focus is fuppofed to lie be- 
fore the glafs, as well as the radiant point, to adapt 
the theorem to other cafes, if the lens he oi Juch a 
form, as that its principal focus lies behind the glals, 
F mull be taken negative : likewife, if the rays l.tU 
converging on the lens, or the point, to which they 
converge, lie behind the glafs, Qjnufl he taken ne- 
gative : laftly, if the firft furface be convex, K muft 
he taken negative 5 and if the fccond furface be con- 
cave, r muft be taken negative} and if, alter all 
thefe circumftances are allowed for, the value of the 
theorem comes out pofitive, the aberration is of luck 
a nature, as to make the focus of the extreme rays 
fall nearer the lens before it, than the geometrical 
focus, or farther from the lens behind it : but if the 
value of the theorem comes out negative, the aber- 
ration is of fuch a kind, as to make the focus of the 
extreme rays fall farther from the lens before it, than 
the geometrical focus. 

With refpedt to the application of this theorem to 
Mr. Dollond’s combined objedt glaffes, it is evident, 
that if the aberrations of the convex and concave 
lenfes added together (paying due regard to the figns 
ef the theorem)} are made equal to nothing, the two 
lenfes will perfectly corredt one another : but as there 
are two unknown quantities unlimited in the equa- 
tion, namely, the radius of one furface of each glafs 
(for F and Qjtre given, as well as m and »), there 
is room for an arbitrary aflumption of one of them, 
at the diferetion of the theorift, or artiftj which 
being done, there will remain a quadratic equation, 

whence 
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whence there will refult two values of the radius, 
which remains unknown, either of which will pro- 
duce an aberration equal to that of the other lens. 


V* ExtraSl of a Letter from the Abbe De la 
Caille, of the Royal Academy of Sciences 
at Paris, and F. R. S. to William Watfon, 
M. D. F. R. S. recommending to the Rev, 
Mr. Nevil Mafkelyne, F. R. S. to make 
at St. Helena a Series of Ohfervations for 
dif covering the Parallax of the Moon. 

Lincoln’s-Inn-Fields, 8 Jan. 1761. 
Read Jan. 8, TAR. Watfon lately received a letter 
,?61, I J from the Abbe De la Caille at Paris, 
in which he takes notice, “ That although the pa- 
« rallax of the moon feems fufficiently well deter- 
«« mined, by the obfervations made in 17 51, in 
* s Europe and at the Cape of Good Hope ; never- 
« thelefs, an element of this importance cannot be 
“ too well afeertained. He is of opinion, that Mr. 
“ Malkelyne’s continuance in St. Helena may be 
“ advantageoufly employed in making new obferva- 
“ tions j fince the bafe, upon which thefe parallaxes 
“ fhould be calculated, fhould exceed the earth’s 
“ radius. 

“ That if the Royal Society does approve of his 
* c proportion, and recommend to Mr. Mafkelyne 
the execution of the feheme of correfpondence,. 

« which. 
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« which he has drawn up, he promifes to comply 
« with it punctually on his part.” 

The Abbe has accordingly lent Hr. Wat fun a 
fcrics of obfervations, which he recommends to Mr. 
Maflcclyne to make, from the 13th of June 17^1, 
a few days after the tranfit of Venus, till the pth of 
May 1762. T'his paper Mr. Maflcclyne has tian- 
feribed, and propofes to make thefe obfervations in 
concert with the Abbe De la Caille. And if a copy 
of this paper, which Dr. Watfon propofes to lay be- 
fore the Society, at their next meeting, was put into 
the hands of Dr. Bradley, that gentleman might like- 
wife make correfpondent obfervations. 

The Abb6 likewife adds, ** That he 1 m fuppofed, 
« that the feCtor, which Mr. Maflcclyne takes with 
« him to St. Helena, would take iti five degrees and 
« a half on each fide the zenith ; and that his clock 
tc would be regulated by fydereal time.” This feCtor 
extends much beyond the Abbe’s expectation, as it 
takes in eight degrees and a half on each fide of the 
zenith. 


The Observations recommended by the Abbe De 
la Caille to Mr. Malkelyne, 
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VI. A Letter from the Rev. Ncvil Mafkc- 
lync, M. A. F. R. S. to William Watfon, 
M. D. F. R. S. 

Prince Henry, St. Helen’s Road, 
SIR, >n. 17, 1761. 

Read Jan 22 , Tjsf a letter which I wrote to you from 
I?6l ‘ JL this place, the beginning of this week, 
I defired you would, in your anfwer to Abbe Dc la 
Caillc, acquaint him, that I had propofed to the 
Royal Society the observations of the moon’s paral- 
lax, befoie his letter came ; and that Dr. Bradley 
was to make obfervations at Greenwich, correfpondcnt 
to mine at St. Helena; and that I was drawing up a 
lift of the proper obfervations to be made, and the 
proper ftars with which the moon was to be com- 
pared, which I propofed to tranfmit to the Abbe 
De la Caille, in order that he might attend to the 
fame obfervations, if he thought proper. . But as he 
has made out a lift of proper opportunities of ob~ 
ferving, I fhall only fet down five obfervations to be 
added thereto, which I beg you will tranfmit to the 
Abbe De la Caille ; and likewife deliver a copy of the 
fame to Dr. Bradley. 

I alfo defired in my letter, that you would delire 
the Abbe De la Caille, and the other French aftro- 
nomers by him, to attend to the obfervations of the 
eclipfes of Jupiter’s fatellitcs, efpecially the lirfi, from 
May 1761 to June 1 76a, inclufivc, in order to fettle 
the difference of longitude between Paris and St. He- 
lena ; which if it came in the name of the Society, 
it would be better; and that you would alio deliver 
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it as my rcqueft to the Society, that they would re- 
commend it to my Lord Macclesfield, Dr. Bradley 
Mr. Raper, and Mr. Short, and any other gentle- 
men they know propole to attend carefully to the 
obfervation of the tranfit of Venus, to make as many 
obfervations of the cclipfes of the iatellitcs as they 
conveniently can, in older to fettle the difference 
of longitude between their place of obfervation and 
and St. Helena, in the raoft exadt manner j which is 
of the utmoft importance with refpedt to the ufe to 
be made of the obfervations of the tranfit of Venus. 

We failed from hence laft Tuefday ; but the wind 
not holding, returned hither again the next day. 
We are now under way again ; but doubt whether 
the wind will ferve for us. I am furry to hear of the 
accident, which befel the Sea-horfe, though they 
came off vidlors. I hope it will not flop their voyage ; 
for I learn, that if they fail in a fortnight, they may 
Rill be in time. 

I am, 

Your obedient 

humble fervant, 

N. Maflcelyne. 


E 2 
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VII. A Differtation upon a Samnite Dena- 
rius^ never before publijhed. In a Letter 
to the Rev. Thomas Birch, D. D. Secre- 
tary to the Royal Society , from the Rev. 
John Swinton, B. D. of Chrift-Church, 
Oxon. F. R. S. 

Reverend Sir, 

Read Jan. 15, INCE the communication of my lafl 
and 29, 1761. paper to the Royal Society, 1 have 
met with another Samnite denarius; which will, in 
a great meafure, confirm what 1 endeavoured to 
evince in that paper. This inedited filvcr coin is 
adorned with two Etrufcan inferiptions, that very 
well merit the attention of the learned. It is o{ the 
fize of the larger confular denarii, difeovers much of 
the Roman tafte, and is in the fineft confervation. 
On one fide it exhibits a galeated head, in all refpedta 

4 agreeing 
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agreeing with that preferved by a (i) medal of the 
Vcturian family, behind which ftand the Etrufcan 
letters VR.3Tf3, FITEEIV ; none of which, ex- 
cept the laft, and that but little, has fuffered at all 
from the injuries of time. The type on the reverfe 
perfectly refembles that prefented to our view by the 
pofterior part of the aforefaid Roman coin, attributed 
to Tiberius Veturius ; excepting that three human 
figures only occur on the latter of thefe pieces, and 
five on the former. The infeription in the exergue is 
formed of the Etrufcan charadters "XHriRHn.^* 
C. PAAPII. C. The workmanship of the Samnite 
denarius is fo fimilar to that of the Roman, that had 
not the legends, or inferiptions, pointed out a dif- 
ferent origin, thefe two medals might have been con- 
fidered as {truck at the fame place, on the fame oc- 
cafion, and by the very fame hand. 

The Etrufcan elements VRJITK3, FITEEIV, 
behind the galcated head, occupy the fpace in which 
the Latin letters TI. VET. appear on the Roman 
denarius. This, in conjundtion with what has been 
already advanced in favour of the fame notion, 
amounts almoft to a demonftration, that the name of 
the pretor of the Marfi, as he is (a) called by Claudius 

Quadrigarius, 

(1) Vid. Vaill. Patin. & Sig. Havcrc. in Num. Fam. Vetur. 

(2) That the account of this general’s death in the paffage 
here referred to, as well as the liory of the two flaves imme- 
diately preceding it, was extracted out of Claudius Quadriga- 
rius’s Jtinals , there feems little reafon to doubt. For that both 
thefe events happened in Italy about the fame time, cannot well 
be denied. M. Lamponius having defeated a body of Roman 
troops, under the command of Licinius Craflus, and put 800 of 
them to the fword, fiiut the reft up in Grumentum, a city of La- 
cania, either the firft or fecond campaign of the Social war, ac- 
cording 
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Quadricarius, fit the time of the Social war, was FI- 
TiCEIVR, FtTEElVRI, FITEIUVRII, or VHl’V- 
RIVS. Whence we may learn, that the VKTTIV S 
of the antient authors, mentioned in my latt paper, 
ought to be converted into VETVRIVS ; and that 
the INSTEIVS (3) CAl'O of Velleius, as well as 
the T. VETTIVS (4) of Eutropius, was in reality the 
TI. VETVRIVS, whofe name has been tranfmitted 
down to us by the confular denarius. I fay, “ the 
“ TI. VETVRIVS, whofe name has been tranfmitted 


“ down to us by the confular denarius j” for that the 
Latin elements TI. VET. on the Roman coin Hand 


for TIBERIVS VETVRIVS, and confequently that 
the piece itfelf belongs to the Veturian family, my 
two Samnite medals render inconteftably clear. A 
point therefore, by their affiftance, is determined} 
which has been taken for granted only by Patin (j) 
and Vaillant,- and not fufficiently proved by Mr. 
Havercamp (<5). The Etrufcan inscription in the 


cording to Appian ; and therefore then probably formed the ficge 
of that place, mentioned by Seneca. And that the pretor of the 
Marfi was killed by his flave before the conclufion of this war, has 
been rightly obferved by Lipfius. That learned man therefore 
fliould not have confidcred the proximity of time of the two forego- 
ing events only as a bare poffibility, or rather a fort of fiflion, as 
he tnanifeftly has done, in the following words : S^iticl ergo ? Nome 
folk Puntco hoflilta multa Italia lout , et in to pr.tfertim trailu ? 
Potuit et Social! folk evenijfe . , ex Fieri III. cap. xyiii. _ 

Claud. Quadrigar. apud Senec. Da Bene/. Lib. iii. c. 23. 
Appian. Alexandria. De Bel. Civil, p. 375. Juft. Lipf. Comment, 
in Senec. ubi fup. p. 300. Antverpise, 1615. Vid, etiam Maerob. 
Saturn. Lib. I. p. 166. Londini, 1694. 

(3) Veil. Paterc. Lib. ii, 

(4) Eutrop. Lib. v. c. 3. 

(5) Patin. & Vaill. ubi fup. 

(6) Sig. Haverc. Comment, in Fatnil. Roman , Hum. mn. fi>V. 
5,438—440. Amfteladami, 1734. 

exergue, 
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exergue, >.HnRHn.>> c * PAAPII. C, indicates 
the piece to have been {truck foon after C. Papius 
Mutilus had been conftituted commander in chief of 
the Samnite forces, deftined to ndt againft the Ro- 
mans, when the Italian Rates took up arms againft 
the republic, about the year of the city 66 $, From 
the preceding obfervations it appears, that our coin 
exhibits the names of two great generals, of different 
families, Tiberius Veturius and C. Papius Mutilus, 
in conformity to the cuftom then ( 7 ) prevailing at 
Rome. For that fuch a cuftom prevailed there in 
this and the following age, feveral confular medals 
of the Coponian, Confidian, Curtian, Cocceian, Di- 
dian, Fonteian, Fufian, Mucian, &c. families leave 
us no manner of room to doubt. 

With regard to the letters of which the firft 
Etrufcan infeription is compofed, I have not at pre- 
fent much to fay } having already given a particular 
defeription of them, in a former paper. It may not 
be amifs however to remark, that the fecond of thofc 
characters is apparently the Samnite-Etrufcan I, 
adorned with a fort of accent ; which has been taken 
notice of by the learned ( 8 ) Sig. Annibale degli 
Abati Olivieri, in his fecond differtation. How that 
mark or accent varied the power of this element, I 
{hall not prefumc to decide j but that the found of 
it was thereby in fomc manner varied, I think can- 
not well be denied. The fourth letter is fucccedcd 
by a monogram, or complex chara&cr, formed of 15 


(7) Patin. Vaill. & Sig. Haverc. in Famil. Copon. Conftd. Curt . 
Cocc. Did. Font . Fuf. Muc . £s tc* Num. 

(8) Sagpi di DiJJ'ertaz . Academic, pubh let , nella NobtL Acca~ 
dcm. Etrufc. ddl 7 8 9 antichijj] Cittd di Cortona* Tom. IV. p. 139, 
24.6, In Roma, 1743. 

and 
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and the aforefliid accented I ; as may be very fairly 
interred from a fiimlnr infeription {.9) on other de- 
narii, that have preforved the name of our Tiberiu'S 
VeturiuH. The lull element V is likewife an accented 
letter, having had originally a point or fmall llroke, 
cquidiftant from each of its tides, in the vacant fpace 
between them j which has been flattened, and reduced 
to a kind of minute ftrait line, altnoft contiguous to 
one of them, by the injuries of time. This accent un- 
doubtedly pointed out the (10) diphthong OV, in like 
manner as did a fmall curve lin^, joined to a fide of V , 
though in another petition, on tome confular (11) 
coins of the Furian and Pomponian families. 'I hat 
this mark or accent denoted the V to which it ad- 
hered to be equivalent to OV, on thole coins, is 
univerfally allowed ; other confular denarii exhibiting 
the word FOVRIVS for FVRIVS, and the cogno- 


(9) Andr. Morel. Tlefaur. Numifm. Fam. Incert. Tab. I. 
num. 8, 9. 

(10) 'Idem ibid. Had the name of the general of the Marft 
been Vettius, the lafl: letter here would have been equivalent to the 
Greek Om'tcron , or the fimplc Latin V. This is incontcftably clear 
from the Greek word D-j 'ho , or Ou •/?«<, anfwcring to the Roman 
Vettius ; which occurs both in Plutarch and Dio, Hut as the Uft 
element of the infeription I am conlidcring was indubitably pto- 
nounccd OV, or OT ; the name itfeif at length mull have been 
Veturius, or Brwwc, as we find it anticntly written by fume good 
authors. This Angle obfervation, exduftvc of others, that might 
be offered, to demonftration evinces the point formerly deduced 
from the appearance of the Etrufcan u on another Samnitc- Iitrufcan 
coin. The infeription therefore exhibited by that medal and the 
legend before me mutually flrengthen and fupport each other. 

Plut. in Grach. Dio, Lib. xxxvii. p. 48. H. & Lib. xxxviii. 
p, 63. E. Edit. Wechel. IJanovia*, 1606. Plut, in Num. Dionyf. 
Halicarnaf. Antiquit. Roman. Lib. ix. 

(ix) Vaill. Patiij, & Andr. Morel, in FamiL Roman, Fur. (A 
Pompon. Num, 

met 
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men MVSA being only the Greek term MOT 2 A or 
M sera, in Latin characters. That the laft element of 
the Etrufcan infeription now in view had originally a 
point or fmall ftrokc between its fides, is abundantly 
evident from the correfpondent letter (12) on other 
medals of Tiberius Veturius, and particularly one in 
the poliefiion of the Reverend and Learned Dr. Bar- 
ton, Canon of Chrift-Church, Oxon. and a worthy 
member of this Society. Hence it fhould feem, that 
the cuftom of accenting the V was derived from the 
Samnites by the Romans ; and that the accent annexed 
to the V, on the confular denarii, if not all the others 
that might have been in. vogue amongft the Romans, 
was of Samnite, or rather Etrufcan, extradition. 

The Etrufcan legend in the exergue has one letter 
more than the limilar infeription on the coin of C. 
Papius Mutilus, explained by Sig. (13 ) Annibale degli 
Abati Olivieri, in his fecond differ tation. That letter 
is the Samnite-Etrufcan accented I, being the laft cle- 
ment of the name .[-in RAH, PAAPII. After what 
has been advanced on this head by the learned gentle- 
man juft mentioned, fcarce any thing is left for me to 
fay upon the fame fubjedt. It may not be improper 
however to obferve, that this character is exhibited as 
reprefenting I by other ( 1 4) Samnite-Etrufcan re- 
mains of antiquity. Amongft the Dorians it fee ms 
to have anfwered to the (15) Aiolic Di gamma, and 


(12) Andr. Morel. ubi fup. 

(ij) Sam dt Diffcrtaz. Auctdmu dt Ccrton * T ona* 11 . p. 49 * 
in Roma, 1738. & Tom. IV. p.132. In Roma, 1743- ^ 

(14) Jo. liapt. Puffer. Pifaurenf. junonul, bacr. Men], Illujlrat. 
Yid. ctiam Numifm. Antiqti &c. Thom. Pcmbroch. et Mont. 
Gomeric. Com. r. 2. T. 88. num. 3. 

(15) Tayl. Comment, ad Mam. Sandutcenf. p. 43, 44 > 45 - 
Cantabrigian 1743. 

VoiT.LII. F the 
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the Greeks in general are faid to have (16) ufed it 
fometimes as a note of aipiration. On the Manner 
S undid cm ju (i 7), according to Dr. Taylor, it fervul 
to exprefs the value of the obolus. That the Samnite- 
Etrufcan I, in the word MVTIL, sj FT V f 011 0110 
of C. Papius Mutilus’s coins, is accented, appears 
likewife trom the correfpondcnt word MhtjAw in 
Appian (18), where the I has apparently an acute 
accent over it. The fame mark of the denarius 
here prefents itfelf to our view that occurs cm the fimi- 
lar Roman coin. This feems plainly to imply, that 
the notation of the Samnites agreed with that of the 
Romans, at the time of the Social war j which, 
indeed, fufficiently appears from other iuftancee 
that might be produced. The name •HflRRrh 
PAAPII, is undoubtedly exprefled in the nominative 
cafe, as the Roman names on the confular denarii 
are j at leaf!:, every thing considered, I cannot help 
thinking this extremely probable. Nor will the point, 
at the end of the word, as I apprehend, discounte- 
nance fuch a notion ; fince a point is fometimes vi- 
sible after a complete name, or furname, as well as 
after a part of fuch name, or furname, on fcveral 
pieces of the Poftumian, Pomponian, &c. families. 
Of this the inferiptions A. POSTVM 1 VS. COS, 
ALBINVS. BRVTI. F, SVLLA. COS, on coins 
now in my pofleffion, are clear and inconteftablo 
proofs. I therefore hope the learned will indulge me 
the liberty of fuppofing, that the name -HflRRlTb 
PAAPII, is here completes efpecially, as the Etruf- 

(16) Serg. Max. Vi&orin, Quintilian. Lib. i. c. 4. Donat. Prif- 
cian. Cledon. &c. Vid. Grammaticus Putfchii, Col* 1829, 1943* 
17A2, 1287, 1889, &c. 

(17) Tay!. Comment, ad Marm . SanJuhenf. p* 48, 49, 50. 
Cantabrigiae, 1743. 

(18) Appian, Alexandria, De Bel Civil Lib, i. p* 38 jc. 


can 
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can termination II fometimes anfwered to the Ro- 
man or Latin termination I VS, as we learn from 
(19) Sig. Pafferi. The conclufions to be drawn from 
hence are too obvious to be, at this time, either men- 
tioned or infifted upon. 

Before I difmifs the prefent fubjeCt, I fhould beg 
leave farther to remark, that the fpace behind (ac- 
cording to the Etrufcan manner of writing) the laft 
prenomen in the exergue, >, C, on a (20) coin pub- 
lifhed by Sig. Annibale degli Abati Olivieri, on one in 
the Rev. Dr. Barton’s cabinet, on another in my fmall 
collection, and on that I am confidering, is capacious 
enough to contain an element, or at leaft a part of one, 
of the Samnite-Etrufcan alphabet} and yet that not the 
fainted: traces of any part of one are vifible in this fpace. 
Hence I am inclined to believe, that there never was 
a letter there. Which if we admit, it will feem to 
follow, that the Samnites and Etrufcans, at leaft in the 
feventh century of Rome, wrote only >. H n R R PI . 

C. PAAPII.C, equivalent toC.PAPIVS. C, or CAIVS 
PAPIVS CAII, imitating the Greeks in this particular ; 
who ufed the father’s name in the genitive cafe only, 
fuppreffing by a moft common (21 ) ellipfis the word 
TIOX, on fuch occafions, as by an infinity of inftances 
might be evinced, were it in any manner neceflary. 

Some authors (2.2) take the galeated head, exhibited 

(19) Jo* Bapt. Pafler. Pifaur. JunonaL Sacr . Menf. Hetculanenj, 
Jllujirat Vid. Symbol , Lttterar. Vol. I. p. 207. hlorentia?, 1748* 

(20) Annib. degli Abati Olivieri, in Saggi di Dijfert(t&* Acca* 
domic . &c. Tom. II* p. 49* & Tom. IV. p. 132. 

( 2 t) Such cllipfcs as this were antiently not uncommon amongft 
the Etrufcam, as we learn from fcveral inferiplions in the language 
and character of that nation ; for a farther account of which, recourfe 
may be had to the author here referred to. Jo. Bapt. Pafler, Do 
AnhiteSi, Etrufc . apud Ant. Franc. Gor. in Muf* Etrufu Vol. III. 
*p, 12 1, 122. & alib. Florentiae, 174 3. 

(22) Fulv. Urfin. Patin. Vaill. Sig. Havcrc. &c. 

F 2 
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by the medal I am coniidering, or at lead by that ot 
Tiberius Veturius above-mentioned, to have repre- 
fented Fortitude or Valour which was, dleemed ;u 
a deity, by the Romans. But Sig. Annibale degli 
Abati Olivieri believes a fimilar gulcuted head (23), 
on one of the medals of C. Pa plus Mutil us, to have 
pointed out to us Mars, the god of war. Which il 
we admit, that preferved by our coin will probably 
be allowed to have reprefented the fame deity. Nor 
can I think this at all remote from truth, as Mars 
was held in the bigheft veneration amongft the un- 
dent inhabitants of Italy, and particularly the (24) 
.Samnites, to whom the piece before me ought indu- 
*bitably to be referred. Be this as it will, the galeated 
heads ftill vifible on my Samnitc-Etrufcan denarius, 
in the fined: confcrvation, and the Roman one of the 
Veturian family, here deferibed, fectn in all points 
to have agreed, notwithftanding the divcrlity of cha- 
radters on thofe coins, as has been already obforved. 

The four armed foldiers touching with their i’words, 
or fticks, a fow-pig, held by an herald, with his left 
knee upon the ground, on the reverfe, undoubtedly 
point out to us an alliance, or confederacy, formed 
between four powerful Italian dates. The cere- 
mony reprefented by this type was mom undent, 
(2 f) according to Livy, than the reign of Ilollilms 
Tullus, the third king of Rome. We find it de- 
feribed by (26) Virgil, who agrees with Livy in this 
particular, in the following lines : 

Armati, Jovis ante aras, faterajque termites, 

Stabant ; et ceefd ferieb ant fee dent pored, 

(23) Anmb. degli Abat. Olivier, ubi fup. Tom. II. p. 64, 65. 

(24) Annib. degli Abat. Ohvier. ubi fup. Tom. II. p. 64, 65. 

(25) T. JLiv. Lib. i. 

(26) Virg. Mti, Lib. viii. v. 640, 64*. 


The 
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The Samnites,the Marfi , the Picentes, and the Lucanian s 
( 27 ) feem to have been the four principal nations that 
firft entered into an alliance againft Rome, the memory 
of which has perhaps been perpetuated by this coin, a 
little before the commencement of the Social war. 

That the firft letter of the monogram, in the infcrip- 
tion behind the galeated head on my Samnite denarius, 
is E, to demonftration appears, from the laft Etrufcan 
element of the word 3d3TVT» TVTERE, as it oc- 
curs on a valuable medal publifhed by ( 2 8 ) Mr. Haver- 
camp; cfpecially, as this is fupported by a fimilar in- 
fcription, handed down to us by one of Lord ( 29 ) Pem- 
broke’s Etrufcan coins. The laft letter of the aforefaid 
monogram is evidently the Samnite- Etrufcan accented 
I, as has been already remarked. This character and the 
other connected with it formed the diphthong Id, or 
EX, which the raoft antient ( 30 ) nations of Italy had in 
common with the Greeks. A coalition of the two ele- 
ments here is moft evident and confpicuous. 1 he ac- 
cented I in power feems to'have approached pretty near 
the Latin E, as we learn from the name V ET VKIVS ; 
the fecond letter of which apparently anfwcrs to the firft 
Samnitc-Etrufcan accented I of the word VR3773* 
FITEEIV, on my coin. It may likewife be clearly 
evinced, from the local proper name l~fVM Fsl FT* „ 
TEANVR, or TEANOR, exhibited by a filver me- 
dal of Tcanum, in my poffeffion,. extremely well 

(27) Auf. Liv. Epit. Lib. lxxii, Ixxiii. Appian makes the 
Mam, the Peligni, the Veftini, and the Marrucini to have fit ft 
taken up aims againft the Romans, in tiic Italian war. Appian. 
Alexandria De Hell. Civil. Lib. i. p. 634. (374) Amft. 1670. 

(28) Andr. Morel, ubi fup. Tab. Num. Hifpan. n. 18. 

(29) Numi/m. Antiq, (Ac. a Thom. Pembr. & Mont. Gomer. 
Com. Collc£l. P. 3. T. ix6. num. 1. 

(30) Jo. Bapt. Paflcr. Pifaurenf. ubi fup. Vid. Symbol. Lit - 
tcrar. ubi fup. p. 207. 

pveferved. 
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preferved. This piece, about the fize of a double 
denarius, prefents to our view a type on the reverfe 
fomewhat different from that of Lord Pembroke’s 
( 31 ) fimilar medal. The Samnite-Etrufcan N and 
R, on my coin, are of a pretty unufual form. With 
regard to the word .HflRRin* PAAPII, or PA- 
PIVS, we find a Samnite proper name, with the fame 
termination in the nominative cafe, on one of the 
moft valuable Samnite-Etrufcan remains of antiquity, 
dug out of the ruins of Herculaneum, and moft 
learnedly explained by Sig. (32) Paiferi. That word 
and the prenomcn prefixed to it occur in the follow- 
ing Samnite-Etrufcan characters, 413EU1 ^.s/» L. 
SLAB1VS, not L. SLABIIS ( 33 ), as that acute and 
ingenious author feems once to have . imagined. 
That fome Etrufcan proper names, of cities at leaft, 
in nature fingulars, and expreffed in the nominative 
cafe, always retained the termination II, from the 
words VEII, TARQVINII, VOLSINII, &c. muft 
be allowed abundantly clear. 

Many more curious particulars, relative to antient 
Etrufcan literature, are naturally deducible from the 
Samnite-Etrufcan inferiptions I have undertaken to 
confider, in this and a former paper $ all of which I 
muft at prefent fuperfede, as having time only to 
allure you that I am, 

Good Sir, 


Chrift-Churcb, Oxon. 
July 2i, 1760. 


Your moft obliged, 

and moft obedient fervant, 

J. S win ton. 


(31) Numifm* Antiq . a Tho. Pembr, & Mont, Gumer. 

tom. Collett* P. 2. T. 88. num. 3. 

(3a) Symbol . Litter ar. ubi fup. p. 207—216. 

( 33 ) J°- Bapt. Pafier. Pifaurenf. Junonah Scot, Menf Herat* 
ianenf Itiuftrat* Vid, Symbol . Litter dr* ubi fup* p. 209. 

4 ' VIII. An 
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VIII. An Account of an Eruption of Mount 
Vefuvius : In a Letter to Philip Carteret 
Webb, Efq\ F. R. S. from Sir Francis 
Halkins Eyles Stiles, Bart. F. R* S. 

Dear Sir, Naples, 23d Dec. 1760. 

Read Jan. 29, T Did not intend to have paid my re- 
1761 JL ip e< ^ s to you, till I had better leifure ; 
but a fudden eruption of Vefuvius this day prompts 
me to give you a few lines by this poll. The moun- 
tain, which was quiet in the morning, with fcarce 
any vifible fmoke, threw up on a fudden, about noon, 
a vaft column of black fmoke, which rofe to a very 
confiderable height ; and, before it had diffufed itfelf, 
made a fplendid and glorious appearance, as the fun, 
which was then ftiining, gilded the fuperior part of 
it i but foon after, it difperfed, and covered all the 
mountain, and a great portion of the iky in that 
quarter. The allies, that fell from it, refembled the 
falling of a heavy fhower, feen at a diftance, and 
muft have done great mifchief, if any living thing 
was under them, as is but too probable. The drift 
of the ftorm, if I may call it fo, was towards the 
fouth-eaft, the wind being, I believe, nearly north- 
weft. Portici might be within its influence ; but the 
body of the fmoke feemed to go beyond it; I mean, 
that it pafled on the fouth-eaft fide of it, which is 
beyond it, reckoning from Naples. At the fame time 
that this fmoke broke out, we obferved two large 
columns of fmoke arifing at the foot of the mountain, 
on the fouth-eaft fide of it which befpoke eruptions 

in. 



[ 4 ° ] 

in that part : and this has proved true } for the firft 
fmoke from the top foon after dccrealcd, probably 
from the vent obtained at the footj anti ever iinee 
funfet, we have fecn the foot all on fire. It is now 
burning with great violence in that part, it being 
about eleven o’clock at night. The diredlion of the 
line of fire, as we fee it, is from the mountain to- 
wards the lea, and runs, as we judge here, in that 
part, where Pliny’s Lava, as it is called, came down 
to the fea. The prefent lava cannot, we think, he 
far from the fea. We fuppofe, that the mountain has 
burft in its fide, fomewlierc much nearer the lummit ; 
but that the lava has run down under the old lava, 
till it broke out where the fire now is. The line of 
fire, we think, muft be two, if not three, miles in 
length. 

Mr. Lowther, and his companion Mr. Watfon, 
were at the mountain, when the fmoke broke out at 
the fummit, and had almoft climbed its height ; but 
were fortunately to the windward of it, or they muft 
have been deftroyed. The noife, they fay, was 
fhocking to them, and the ftones thrown up very 
alarming. Their guides fled firft, and they after 
them and they have efcapcd all harm, but the fa- 
tigue. As the poft fets out in a quarter of an hour, 
I can only haftily aflure you of my being truly 

Yours, 6cc. 


F. H. Fylcs Stiles. 


IX. An- 



IX. Another Account of the fame Erupt inn 
of Mount Vefuvius : In a Letter to Dunivl 
Wray, Efq\ F. R. S. from Sir Francis 
Halkins Kyles Stiles, Bart. F.R.S. 

Dear Sir, Naples, 29th Dec. 1760. 

Read Feb. 5, A LL public exhibitions are prohibited 

1?6t ' jljl f° r a few days, oa account °f th® 
eruption of Vefuvius 3 and intereft is making with 
the faint of the place, to pfote&- the city from the mif- 
chicfs, which the mountain is fuppofed to be threaten- 
ing us with. There is, indeed, a very extraordinary 
eruption at or near the foot of the mountain 3 but it 
bodes no evil to Naples in the opinion of any, but 
the very timorous, who take in all poflibilities, and 
who are led to imagine, from this eruption at fuch a 
diftance from the lummit, that the foil, on which 
we ftand, is not to be trufted. This new eruption 
began on the 23d inftant: it was accompanied by a 
very extraordinary one at the fummit, which I was 
an eye-witnefs of, from our own windows, about 
noon j and, I believe, this was a very few minutes 
after it happened. Mr. Lowther, and his compa- 
nion Mr. Watfon, were, at that time, climbing the 
mountain, and, with the Abbate Clemente their an- 
tiquary, and fome ruftic guides, were arrived within 
fifty yards of the fummit, when it burft out. The 
flames, and the acccnfed ftones thrown up, were 
very terrible, by their account ; fome of the latter, 
as large as foot-balls, fell on their fide 3 but the 
greater part fell on the other fide the mountain. 
Von. LII. G The 
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The (moke only was vifiblc from our windows, the 
flames being concealed within the (mokes and alio 
^overpowered by the brightnefs of the funfhine. lint 
this fmoke was a mod glorious objedt : for it formal 
an upright column, of a very great thicknds, at 
firftj but fenfibly increafing every moment, by frelh 
fmoke, that we faw climbing the fides ol the column, 
as, if the interior part was too folid to admit it. The. 
height of this column anfwcrcd in proportion to the 
diameter, like that of a pillar in architecture. From 
this you may judge of the bulk of the appearance : 
the column lupported its perpendicularity near a 
quarter of an hour, whether from the fli ength ol the 
blaft that threw it up, or from the refiftance made 
by fo great a body to the force of the wind 5 per- 
haps from both thefe caufes ; for the latter mult be 
admitted as one, if we confider, that the power of 
the wind will only increafe with the furface ol the 
body to be moved, whereas the refiftance will he as 
the mafs. The upper part of this fmoke was finely 
illumined, and variegated, by the funj and when 
it began tp unfold itfelf, it appeared juft as Pliny has 
deferibed the eruption, that deftroyed the naturalift ; 
that is, like a branching tree 5 to which companion 
of his I may add this circumftance, that the creep- 
ing of the frelh fmoke up the Tides perfectly re- 
fembled the undulating motion of a neft of cater- 
pillars, when climbing the trunk of feme vegetable. 
This glorious fight, which is itfelf alrnoft worth a 
journey from England, did not laft: long ; for, in 
lefs than an hour, it diffufed itfelf, blackening all 
the mountain, and a large portion of the Iky ; and 
when the wind had cleared the top of the mountain, , 

which 
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which it did foon after, we obferved the flnoke 
afcending from it to be very moderate, though, if 
compared with that, which iffued before the eruption, 
it might he Arid to be very confiderable. 

Thus far the fummit : now for the foot, where we 
cbferved, at the fame time, a double column of fmoke, 
that we judged to be an eruption, and it proved to he 
a very great one. The flames, and the light of the 
flream of lava that ifliied from it, became villble after 
fonfet. We went all of us the next morning (the 
24th), to take a nearer view of the eruption ; we 
took the great road to Salerno, and about ten miles 
from Naples, about mid-way between Torre del 
Greco and Torre del Annuntiata, wc were flopped 
by the ftream of lava, which had eroded the road, 
and was making for the fea. The mouths of the 
eruption were about a mile and half, or better, to 
our left, and were raging in a very frightful manner, 
as the noife of the explofions, which lucceeded one 
another, at the interval of only a fecond or two, was 
equal to a ftorm of thunder. The flames were very 
bright, after it was dark; and the acccnfed ftones, 
which were thrown up in vaft quantities at every ex- 
plofion, refembled the fpringing of a mine, as they 
call it, in a fire-work. W e flaid an hour or two, 
in the night, on the fpot, to behold this fight. Thcfe 
mouths of fire ftill continue to play; but the lava 
has not yet reached the fca, though it was faid to be 
within half a mile of it, when we were there. A 
finall rifing of the ground before it has obliged it to 
fpread in breadth, and its progrefs for the fliorc is 
very flow : perhaps it may not reach it, if the erup- 
tion continues, but may, by the level of the ground, 

G 2 be 
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be determined to fome other direction. The mouths 
are faid to have been fourteen in all at firft, after- 
wards reduced to eight, and now, I believe, much 
fewer. There are three hillocks, large enough to 
be diftinguiflied at Naples, that are formed by the 
{tones and matter thrown up at thefe mouths, and 
one of them is already a young mountain. Some 
imagine the eruption will laft many months, as the 
lower eruptions have generally lafted longeft; and 
this, I think, is a great deal lower than any that 
ever happened. 

F. II Ryles Stiles.. 


X. ExtraSl of a "Letter from Mr. Robert 
Mackinlay, to the Right Hon. the Earl of 
Morton, F . R. S. dated at Rome, the 
qtb January 1761. concerning the late 
Eruption of Mount Vefuvius, and the Dif 
covery of an. antient Statue of Venus at: 
Rome. 

Read Feb. 19, /’“■"“'HERE has been a moft terrible 
l?61 ’ X eruption lately of mount Vefuvius,, 
about the latter end. of laft month, but the accounts 
hitherto arrived arc not very diftindt: however, they 
all agree, that there were nine new mouths, or open- 
ings, towards the Torre del Greco and Annonciada 1 
that very considerable ihocks of an earthquake were 
ielt all over Naples : that neither fire nor fmoke came 
«ut of the old crater : that the lava had run into the 

fe.a : 
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fea t and that beyond Portici, upon the high-road, 
the lava was in height fevenleen palms, and fome of 
the ftreams four hundred yards broad. Much da- 
mage has been done to houfes and vineyards 3 and 
*tis faid the palace of Portici has fuffered fomewhat. 

In the month of September laft, a Venus, of moft 
exquifite workmanfhip, was dug up here in the Mons 
Ccelius, near the place called Clivo Scauri. It is in 
the poffeffion of the Marquis Carnavallia, who gave 
fifty feudi to the workmen, their full demand, as the 
half of the value, according to agreement, though, 
’tis worth fome thoufands. It is full fix feet high,, 
in the fame attitude with the Venus of Medicis, with, 
this difference, her right-hand before her breaft, and 
her left Supporting a light drapery before the pu- 
denda. O11 the bafe, which is of one piece with the 
J&atue, and quite intire, is the following infeription 1 

AllOTHC 
€M. TPOIADI 
A$P0A1THC 
MHNO$ANTOC 

euoiei 
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XL A Later to the Rev. Dr. William JVn~ 
Is cm id gc, Rettor of St. Ahclvul RnWtU'U', 
London, and l'\ R. S. ("uceiuing the "Lrir 
and Period of Human L ife : In which the 
Inequalities in confl rutting , , and the julje 
Conclufions drawn from Dr, Halley s Hrcilau 
‘Tabic are fully proved ; the fuppofed extra- 
ordinary Health, fulnefs of that P lace is par- 
ticularly examined, and confuted', and its 
real State equalled by divers Places in Eng- 
land ; the hnperfettion of all the Tables 
formed upon 1000 Lives is JJjewn ; and a 
, 'Method propopofed to obtain one much bet- 
ter : By T. W. A. M. 


« It were to be wiflied, that fome inland town could be found in 
« England, where there was kept an annual regifter of births 
« and burials, with the ages of the deceafed, and where there 
“ is no confluence of flrangers.” 

Dr. Brakenndge, in Phil. Tranf. Vol. XLIX. p. 172. 

“ An author fhould be fond of reading his works to thofe, whs 
“ know how to correft, and efteem them.— -He that will not 
“ be corrected, or advifed, in his writings, is a-kin to a pc- 
« dant.’' Monf. De la Bruyere, tranfl. by N. Rowe, Efqj 

Quid dtgnum tanto fent hie promijor hiatu ? Hon, de Art. Poet. 


Reverend Sir, 1760 . 

Read Jan. 29, A S I highly honour your ingenuity, 
&Feb. 5,1761. and applaud your candid treatment 

►of thofe, who entertain fentiments different from 

your 
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your own, while they attempt to difcover ufeful 
truth, I prefume to lay before you, a great mafter of 
the fubjed oil which I write, fome hints relating to 
what has been publifhed, and hope to give, as has 
been defired (i), a little further light, by what I 
have obferved from my own parifh for 24 years paft, 
having noted the particular ages of 1700 perfons 
buried in that time (2), from the London bills, 
more efpecially on the age of 100 years, and up- 
wards, and from the accounts of every other place I 
could procure. I {hall mention at prefent a few lead- 
ing points only, and thofc as briefly as I can, fenfible 
of your ability to trace their confequences, and pre- 
fent them as they occur to mind, on view of your 
table and difeourfe in the Philofophical Tranfadlions, 
Vol. XLIX. p. 1 (>7. 

Comparing the burials of London and Breflau, 
you fay 8110 die at London, and 202 at Breflau, 
under 2 years of age. I acknowlcge it not only 
yours, but a current opinion, taken as a firfl: prin- 
ciple, that at Breflau about 4 of thofe that are bom 
die under that age ; and the place has been cele- 
brated for its healthfulnefs, for the fuccefsful care of 
infants in particular, and for the good conflitution 
and longevity of its inhabitants in general, a place 
much envied, and much contended for. Now I 
grant, that the numbers 145- and 57 make 202; and 
that 1000 — 20a sss 7p 8, which fland in the third 


(1) Richards’ Annuities on Lives, 1739, pref. iii. Dr. Bia- 
kenridge, Phil. Tranf. Vol. XLIX. p. 172, 

(2) Intending, if I ftiould live, to publifli them, with extrafls 
from the regifters for 200 years, and the rtfult oi the number o£ 
inhabitants twice taken from boufe to houfe. 


year 



year in Dr. Halley’s table j but Hill can by no means 
admit the inference (and am fur prized it ihould ever 
be imagined, that of 1000 children born at Brefl.m, 
30a only die under a years of age), for very good 
rcalbifs, to be found in the book of nature, and in 
Dr. Halley’s difTertation too, as I fhall make appear 
by and by. 

In the mean time, let me obferve how much it 
were to be wiflied, that all, who write upon this 
fubjeCt, would begin from the birth, or o year, 
and give a true annual regifter of the growing, the 
moil confirmed, and the declining, Hate oi life, by 
fome method devifed to make it viliblc at once, as I 
{hall fhew hereafter, without leaving the reader to 
try the numbers fingly upon every occafion. For 
while fome account from the quick conceptions ( ?). 
as in the London bills; others from the living births, 
as is your way, and I think the beft ; others from 6 
or 5) months, or a full year after the birth, as Dr. Hal- 
ley and Mr. Kerfeboom have done,^ (and great is the 
tranfition from o year, or the birth, to thofe of 
j year old), there muft arife confufion at firft fetting 
*ut, and apparent, if not real contradictions, . in com- 
paring one account with another. And it fliould 
likewife be well remembered, that if a lefs number 
are taken for the deaths in the firft ftage of life than 
there ought to be, the more in courfe are thrown (4,) 
back upon the enfuing decads of years ; and thus a 
whole table may be effected by the firft year only 

(3) Graunt’s Obfervations on the Bills of Mortality, 5th edit. 
1676, p. 22. 84, 85. and from hence abortives and ftilbom are 
Included in the burials. 

(4) See at the end of this Letter, p. 69. (r), (</), (r), and (j f). 

unfairly 
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unfairly rcprefented, as Dr. Halley’s certainly is, if 
he ever meant, as he is generally, but I think not 
rightly, underftood, 

I faid I could not admit, that of 1000 children 
born at Breflau 202 only died under 2 years of age; 
and, having prepared you for it, fhall now give you 
the reafon. Dr. Halley ftates the births (5) certain 
at 1238, and adds farther, that 348 of them do die 
in the firft year ; that but 890 arrive at a full year’s 
age; and that 198 more do die in the 5 years next 
following. Upon which data, I flate thofe d years 
of the local lives and deaths, and their proportionals 
for 1000 births, as follows. 

Year 


begin. 

Born. 

Die. 

Born. Die. 

1 

1238* 

- 34 8 

of 1000 — 281 

2 

890 • 

- 76 

719 — di 

3 

814- 

- 49 

dj 8— 40 + : 

* 

735 " 

- 35 

>198 618 — 28 160 

5 

730- 

- 23! 

59 ° — J 9 +l 

d 

707- 

— 

571— 12 J 

7 

dp 2, 

as in the table; but 559 only, if begin 
with 1000 births. 


+ fg n ' l f lcs an un ^ taken i n t0 tke integer* from a 
decimal of .5 or more. 


And from hence I think it very plain, that out of 
1238 births at Breflau, 424 die under 2 years old; 
and therefore, out of 1000, 342 die under that age: 
which is fomewhat more than I obforve in my pariib, 

(5) Lowthorp’s Abridgment, 5th edit. 1749, Vol, III. p. 669. 

Vol, LII. H though 
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though mine exceeds Mr. Kerfeboom’s (6) accounts 
and 1 am better pleafed to find, that what 1 take for 
the truth lies between them. And here I fhall ven- 
ture to allure you, upon the whole, that when 
brought to the due proportionals for i ooo births only, 
the account of Breflau falls in between (7) thofe of 
my parifh and of All-Saints in Northampton ; fo 
that in reality, there is nothing either remarkably (8) 
healthful, or long-lived, in the inhabitants of Breflau, 
as has been imagined, by miflaking our author’s 
meaning, who perhaps might intend his ages fliould 
imply the middle of every year, his title being age 
current, and from the 1138 threw off 238 only for 
6 months, or more, at firft fetting out, and not the 
whole 348, as he would have done, if intended for 
the whole year. However, let his defign be what it 
will, the number 692 (being the remainder of 1238 
after 6 years deaths) is placed in his table ; and if we 
take the 692, and what follows thenceforth, we muft 
not forget with what number the author began, nor 
confound his with other tables, that really begin with 
1000 births, becaufe this has 1 000 perfons in the firft 
year. 

It is with great regret, that I mention any ble- 
mifhes in this table, fo much and defervedly efleemcd, 
which has given the lead to many others of the like 


Yea r* Live's, Pic# 

(6) Mr. Kerfeboom’s table begins 1 — 1125 — 505 but 
the firft year from the birth is fupprefled, and o year fliould be 
1400 — 275. He might have faid this plainly, to prevent any 
ftumbling at the thiefho'd. 

(7) See p. 69. (cl), (A), (k), and (/> 

(8) Ward’s Clavis Afurse, p. m. Hodgfon, pref. Stone- 
houfe, pref. p. 7. 

kind, 
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kind, but I cannot fay it is exad. . For by departing 
from his preliminary (9) difcourfe in the firft 6 years, 
and varying his table from the ftated proportions, at 
their refpedive ages therein fet forth, it is certain the 
one does not agree with the other, till the years 57 
to 6a, and in the fingle years 7 a and 80. And it 
were much to be wifhed, that Dr. Newman's papers 
were made public, to difcover.thc origin and juftncfs 
of thofe proportional numbers, how they prove from 
year to year, and from what leading proportions they 
were deduced. 

However, if the confederation of the firft year 
was the only reafon for defiring them, it might be 
needlefs, there being another paflage in the feme 
differ tation, which further confirms what I affertj 
where, fpeaking of thefe tables of Dr. Newman, 
about to be ranged in particular form by himfelf, he 
makes this obfervation (10). It appears hereby, that 
the one half of thofe that are born, die in 17 years 
time, ia38 [births] being, in that time, reduced to 
616. For we cannot, by any means, apply thefe 
words to the number 1000 in his own table, which 
are not reduced to half, till near the 34th yearj an 
affurance to all, that know any thing of thefe mat- 
ters, that 1 000 births, and 1000 perfons, -the one in 
the beginning of life, the other in the beginning of 
his table, mean very different things, and that any 
conclufions, truly drawn from the one, may be very 
falfe when transferred to the other. 


(9) A general ftate of thefe may be feen, p. 69. a yearly one 
would take up too much room here, though I have it before me. 

(10) Lowthorp’s Abridgment, Vol. Ilf. p. 677. 

Ha If 
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If fome miftakes, and unfair comparifons, arifc 
from divers tables not beginning all from the fame 
point j if in the London accounts the abortive and 
ftilborn muft be thrown out, and alfo an allowance 
made for as many as die in the greater part of the 
firft year (while the 1238 Breflau births were re- 
ducing to 1000 perfons only), before a juft compa- 
rifon can be made with Dr. Halley’s table, as it now 
ftandsj then the 8110 at London (11) mull be re- 
duced, or elfe the 202, or rather the 342 above- 
mentioned, be further increafcd by an allowance for 
fuch abortive and ftilborn. And when thefe altera- 
tions are made, the accounts of the two places will 
not appear fo amazingly different, in proportion to 
their refpedive numbers, upon the whole. 

Befide the inconvenience of the various accounts 
not beginning together, I fhall add another objection 
no lefs material 3 that the tables are formed in too 
fmall numbers, and, by that means, cut off 20 or 
30 years of the term of life, and undervalue it in 
annuities, as nothing worth. He that begins .with 
1000 only, either ftops fhort of 90, or runs quite 
out between the 95th and 100th year, and can go 
no further*, becaufeout of 1000 births, it is not ex- 
peded, fo- much as one fhould arrive at the age of 
100 years. But what muft become of thofc many 


(n) Adding 2000 to the burials divided by to, is, in effedb, 
adding 20,000 to the whole. The increafed column is 5 fliort, 
which would arife from additional parts loft, and make the full 
fum. The laft number in the Breflau column fhould not be 33, 
but 27. Dr. Brakenridge, 

in 
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in. the London (ia) accounts (for inftance, in the 
30 years, 1728 to i757.inclufive) 2979 living at 90, 
24,2 living at 100, 10 living at 110, and one living 
to 138 ? Are thefe to be wholly omitted by thofe, 
who pretend to give a true ft ate of human life, the 
firft number near thrice as many as the ufual tables 
begin with ? Or, could they be overlooked, if the 
computation began with 1 00,000, or a million ? 

Further, fhould the value of annuities fink fo pre- 
cipitately, and clofe fo foon, will they be granted to 
perfons aged py for nothing, as the table of Mr. de 
Parcieux has it, in the fupplement to Chambers s 
Dictionary ? One would imagine thence, that thofe 
aged 100, or more, fhould have a premium to ac- 
cept of them. And yet, what would be the con- 
fequence, if the ftate granted an annuity to 1 00,000 
perfons, and the furvivors of them, to fubfift intire 
to the death of the longcft liver, and have it to pay 
20 or 30 years beyond the utmoft expectation rc- 
prefented in fuch tables ? It may here be obferved, 
in refpeCt to London more particularly, that the 
induction from this rciiduary part of life is well 
fupported, fince at go, or later, _ few think of re- 
moving from town. Or, if it be infilled upon, that 
fome do remove after that age, it will be allowed, 
that the burials of the fubfequent years would have 
been higher, if they had all ftaid and died there. 
It may feem quite impertinent to mention this to 


(12) Mr. Stonehoufe forms his account on 529,623, of which 
181 lived to 100 years, and upwards; yet, beginning with 1000, 
clofes his table at 95. It is needlefs to name many others in a 
general fault, to which the eafy management of fmall numbers is 
a temptation. 


you. 
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you, who have affured us, in general terms, that 
the burials (13) after 50 are lefs than they ought to 
be, allowing the accounts fufficiently corredt, and 
the numbers in later life not exaggerated, but rather 
the contrary. 

It will be found then of particular fervice, that 
for thofe of 100 years old, and upwards, wc have 
the age of every fingle death j and forming a table of 
them yearly decreafing, and applying Dr. Halley s 
third rule of halving the tabular lives in any year, to 
difeover the term expected, it will come out, that a 
life being, like one of the z 42 aged 100, has an equal 
chance to live 2 years 3 quarters, or more (14); 
and, by his procefs for finding the value from yearly 
chances, and at 5 per cent, it amounts to more than, 
two years and a half purchafe (ij). Now, by your 
table, a life of 8 y has not a better expectation j and 
following too clofe upon your heels, Mr. Dodfon,' 
values an annuity of 1 1. for a life (id) of 88 but at 
6 s. and £ d. ready money. I fhall not controvert 
this point; but defire to know, who will grant fuch 
annuities, or greater, for all that could be found of 
that age, or as many of them as fhould be fele&ed 
for nominees : I fay nothing of the firft number in 
his table. Doubtlefs you mean by 1 the firft year of 
new-born children 5 and yet if he means the fame, 


(13) Phil. Tranf. Vol. XL 1 X. p. 175. 

(14) As all the tables do or would reduce life to 0 before 1 00, 
how will they emerge again, to join conformably with thefe in 
term, expected, or value 1 Yet thefe are realities, fet in public 
view. 


(15) Procefs in MS. fbl. 4. 

(t6) Phil. Tranf. Vol. XLIX. p. 891. 


5 


and 
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and values an annuity for a new-born child, whofe 
equal chance of life is not 4 years, at ia.51 years 
purchafe, it appears to me greatly over-rated, and I 
fhould fufpedt feme fallacy in the method of com- 
putation. 

Another thing I fhali propofe to your confideration, 
is the forming a continual regifter, if I may ufe that 
term, of the proportions of lives and deaths, by adding 
after each year, how many would have died out of 
1000, or one out of how many, or both of them, in 
fubfequent columns, with the differences, increafmg, 
or decreafing, from year to year. If one only be 
ufed, I rather prefer the former, as it ftrikes the eye, 
is a more natural reprefentation of increafing morta- 
lity, andfhews at once, if 1000 were to begin every 
Angle year, how many of them would die in that 
year, in proportion to the lives and deaths of fuch 
year in the table. The latter may be more agreeable 
to others, and is of Angular ufe towards the end of 
life. I {hall give a fpecimen of both on your table 
for 3 decads, by which you will better perceive what 
I mean, and the ufes (17) that may be made of 
them. 


417) Vide p. 61. 


Year. 



Lives. Die, 


One « 

£ out of Diff, i Lire. 


40&-4 9,85 101,5 
402- 4 9,95 100,5 

398- 4 10.05 99,5 

\ 

JH- f io.ij )I.< 
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- I,— 
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88,- I35 3°5- 6 19^7 5^33 ^ 

8 ;,- 36 299- 6 20,07 49-833 u 

- 1 — , 

86.- 37 293- 5 17,06 58,6- 

-18,- 

68,- 38 288- 6 20.83 48,- 

67.- 39 282- 5 17.73 56,4- 

- 1,— 

66,— 40 277- 6 21.66 46,166 
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It is ufual with me, to note the yeaily differences 
of mortality, which I could not do here, on account 
of the iregularity, but only in decad 2.1 , &c. By the 
way, I muft give a reafon why I fum up the column 
of lives, which I confider as fo many annual ex- 
pofures, and this as the total of the lives, each ex- 
pofed to the chance of mortality for one year; (i. e.) 
406 in the firft, 40a in the fecond, &c. and 3885: 
in the ten years; and, upon the whole, 38 deaths. 

Exp. Die. Exp. Die. 

And thence 3885 : 38 :: 10,000 : 97.812; which 
laft term is the proper flate or degree of mortality 
for that decad, and 9.78 a mean thereof, at an aver- 
age. 

It is generally acknowleged, that fome one be- 
tween the 10th and 20th is the healthieft year, i. e. 
the year in which fewefl would die out of 1000, 
and the annual degree (18) of mortality fhould in- 
creafe (fwifter or flower as it happens) from thence 
to the end of life. But how is fuch year to be found 
among the irregularities of the firft of thefe three 
decads? Or how fhall we look upon 10. 11. 14- l f 
as a due progreffion in the fecond ? And if the num- 
bers 1 6. 19. ao do go on increafing in the third, 
why docs the degree of mortality go back to 17, 
then forward to 20, then back to 17 again, and 
forward to 2 1 per mille ? in fuch a manner, that one 
out of 49.8 fhould die at the age of 36, and but one 
out of 58.6 at the age of 37 ; and again, one out of 48 
fhould die at the age of 38, and but one out of 56.4 
at the age of 39 ? Is not this reprefenting the 37th 


{18) A miftaken inference from this, fee p. 65. note (3c). 
Vol. LII. I year 
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year of life as a healthier than the 36th j and the 
35) th healthier than the 38th year of life ? 

I am fonfible you might fay, this is owing to the 
promifeuous changes of y and 6 in the deaths, for 
which you may have reafons, though I cannot fa*- 
thom them. With me it is not a matter peculiar to 
your table, but a certain confequence of beginning 
with 1000 only: for having no changes, but what 
amount to an unit more, or an unit lefs, that is too 
great a leap at once, in fuch final! numbers ; when 
there might have been, in joo and 6 00 deaths, room 
to exprefs ducly the intermediate gradations of in- 
creafe, or dccrcafe, for every tingle year. 

The laft thing I thall mention, is the term or ex- 
pectation of life, fhortning too fwifi.lv, and then re- 
coiling. I thall inttancc in your table, and Dr. Hal- 
ley’s too (and the fame will be found in the all), 
and apply to them his rule above-mentioned, and tl e 
term, or probable expectation of life, will come out 
thus, for the ages following. 


Year. 
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The column per mille, fhould increafej and that 
one out of, fhould dccreafe, with fomc fort of re- 
gularity : X fay no more of thefe, referring to what 
I have written above. My defign here is to fhew, 
that the term of life (ip) decreafing too fwiftly, finks 
below the truth, and then fiends ftill, or inercafu;, 
to become agreeable to the rule of nature, found in the 
courfe of fubfequent years. Thefe irregularities and 
dii proportions might be avoided, by beginning with 
43.00 and 68.00; or, it might be as fatisfa&ory to 
many, to decreafe the 4* 12 y eai ‘S expcdlcd to 2.75, 
by proper intervals, or differences, greater above titan 
below; an expedient not to be defpifed, when the 
capital points, from and to which, are jprevioufiy 
fettled on good authority. The term found by 
Pr. Halley’s table is ftill wider from the due courfe. 
I am apt to imagine, the confcioufncfs of thefe diffi- 
culties induced you to flop fhort, and perhaps you 
will wonder, that any one elfe would take the pains 
to furmount them. 

But to return. You may poffibly think it unrea- 
fonable, that any body fhould infift upon fuch a va- 
riety of fcruples, in a cafe where the belt means of 
information are too lax, and general; yet, I hope, 
will excufe them, when affured, that my foie rcafon 
for infifting upon them, is not a pronenefs to find 
faults, but an earneft (you may call it an over-earned ) 
defire to make what we have better underftood, anil 
attain further means of fuch knowlege, and ftnte 

(19) I oft this as the fhorteft form, meaning the equal chance, 
or probable expectation of life ; as many furvivmg, as dying before 
ftich period, among liYes of the given age. 

them, 
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them in the IcaPc cxcsptiomble manner : for rill wc 
get a more authentic account of life, or ufe vmat we 
have, without too much obfequioufnds to great names, 
we tin all be as if blind and fettered. During fuch 
prejudices and reflraint, it is too early to compute 
values with minute prcciiion, as fomc do, and wrangle 
about trifles, while they fufftr flrft principles of greater 
moment to pafs quite unregarded. 

Whether my conjecture be right or not, Dr. Hal- 
ley had reafons why he left off at 84, as you may 
have for ending at 87 ; and the term of flnal di- 
rection is fettled by another great mailer (20) at SC. 
But when many perfons outlive fuch tables, and arc 
moil defirous to purchafe annuities, upon ealy terms, 
for their lives, and have no rule at all left, it mull be 
very acceptable, by whomfoever faithfully performed, 
to have a table beginning with the living births, 
formed upon 100,000 lives at leaft, and carried on 
to the extremity, I fhould almoft fay the utmofl: pof- 
flbility of life, with the fwiffc or flow incrcafe of an- 
nual mortality, noted in a fubfequent column, and 
in confequence the term or expectation properly 
decreafing, from the befl: life about 5 or 6 , till the 
whole be exhaufted : and it would be a fatisfaCtion to 
me, if, by fuggefting any hints, it may put abler 
hands at work, to bring it at laft to fuch a pcrfeCl 
Hate, as I conceive, at prefent, in imagination only. 

In profpcCt of this, give me leave to obferve, that 
the numbers in thofe columns Per mille and One out 


(20) Mr. De Moivrc, pref. p. v. (edit. 1725.) tract, p. 10. 
4.7. 76. 79. This ftnkes off 14 years of Dr. Halley's table. 
Younger lives can hardly look fo far forward, but old perfons fee 
them at hand, and the value of all expectations is in proportion to 
their near approach. 

of. 


3 
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of, may be of ufc for Inch a jwrpofe, as dire&ors ; 
and, by inverting the propoitmn, ? , !»:* applied to 
find the death;' of lives given, itoin \ . .n «o ye.n (a i ) : 
lb i* as tilde may be puvieuily d ; ;,< llul, v, i.h gu.ikr 
regularity, ‘and the munber of th.tths found, by mul- 
tiplying the given lives by the former, or dividin'; 
them by the latter, a way is opened lb con.liniuy; 
the work in larger numbers, and will, gieat cmki- 
nefs: and I concche, that ten of the lnil accounts 
of different places, each formed by proportion for 
10,000 births, and all thrown together in the uliial 
fedions, if properly aided in the latter pait ol li ft* hy 
the London bills, might be fufdeient, at lead, would 
be much better than any thing we have ; for tables 
of 1000, 1238, or 1400, are quite diftanced here, 
having no lives at all of 100 years. And yet, who 
can believe that Dr. Halley’s 34,00©, if they Ws.ro 
fo many, much lefs Mr. Kcrfeboom’s 980,000, hail 
none of too years and upwards? when the London 
bills afford about 8 in a year ; and, upon the whole 
of 750,0,2.2. burials in the faid 30 years, have 24a 
of that age ? Or, who can give a reafon, if they 
had fuch, why they conflrndled their tables on fo 
fmall a bafis, as wholly to exclude the*m ? 

It may be faid, the 242 perfons, dying above 100 
years of age, did not arife from 750,222 births in 
town, but from a great many more brought in from 

(?l) Thcfe might be tried, or regulated, by propoi lions lorn. < cl 
from other accounts, taking the deaths between 10 and ?o (nr 
the mo ft certain period) in each, for the two leading proportion.' Is, 
and trying aboic and below for lives and deaths. I tiler accounts 
of Angle pariflies will not do alone ? for as aged liv^s are rate, one 
is fc 1 gotten before mother happens, and in fmall numbers they 
are not to be expelled. 
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the country after 20, and probably, upon the whole, 
from double that number of births. I fhall only re- 
ply, let the number of births or perfons, natives or 
aliens, be what it will, from which the 24.2 arife, 
yet, in fome definite number, fuch and fo many in- 
fiances of longevity are found, of which the prefent 
tables take no notice ; and though the f.uft h maoi- 
feft enough, yet the abfurdity, in refp«.dl to p-uctice 
and formation of tables, flill conUiucs. 

If wc look back, we lha'1 find the fail {ketch, 
that of Capt. John (22) Giaunt (alias Sir Wil'iam 
(23) Petty) was formed upon ico oiuy, and fuch a 
table carried the at count 4 > ’i>. I obi or up- 

wards. Next were inti\ ilead Unicoi i< o< , and 
extended the computation oi lile to between 84 and 
iooj tables formed upon 1 0,000 would advance to 
above iof; and upon 100,000, duly proportioned 
from the materials we have, might continue the ac- 
count to ny years, and upwards. If in the fiilt 
{ketch, the fuppoftd term of life was clofed coo (bon, 
and it was an improvement to carry on an account ot 
the gradual decay beyond the poth year, why arc 
we to reft here, having additional obfervations made 
for more than do years, which furnifh male rials lot* 
a further progrefr. ? If there is room, and good found 1- 
tion to advance but ; o years beyond the compafs of 
the prefent tables, fliould not this be done ? And 
will it not make a coufiderablo, yet neceftary, ahuu- 
tion in all computed values, upon annuities to be 
granted to perfons in the latter pait of life ? 


(22) Graunt’s Obfervations, 5 th edit, p. 84. 

(23) Phil. Tranf. N° 196. 


I have. 
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I have not feen Mr. Smart’s traCt on the London 
bills, (when and how was, it publiihul?) nor the col- 
lections of Mr. Dupre, publiflied by Mr. liuiton, 
five only through the medium ot Mr. Kcrftbooni $ 
proportions (24), beginning with looo, not biiths, 
but children of 6 months old, or upwards (2,5) ^ 
which makes a confiderable difference in refpeCt to 
age given, and yearly deaths, through the whole 
table ; and I almoft envy thofe, who have the de~ 
Arable ufe of choice originals. The accounts of Dr, 
Newman are, I fuppofe, preferved by your fociety ; 
and there is a ftate of the exchequer annuitants (26) 
often mentioned, but not publiflied, by Mr. Lee. 
Neverthelefs, thefe laft being of divers ages (if the 
particular age of each perfon at entry and death be 
not known, though the grofs numbers yearly dying 
may), as it was too great a prefumption to aflert, 
that they began all at the beft ftage (27) of life, and 
were fo nicely chofen (28), that the duration of 
35 years was a thing extraordinary 5 fo it would be a 
blameable credulity to admit thefe points for truths, 
when we continually fee how many are refolved to 
chufe their own lives, or thofe of their children or 
favourites, even when they are receded 10 or 20 years 
from that part of life, which had the largcft ex- 
pectation. Whether it was this matter better con- 

(24) Phil. Tranf. 1753. t- 2 39< 

(25) This was done, to compare it rightly with Dr. Halley 'a* 
which Mr. K. therefore knew was not from 1000 births. 

(26) Lee’s Eflay, 252, 253. “ This,” lie fays, “ is the 

beft guide of all.” Lee’s VaJ, Annuit. p. 47. 5 x . 

(27) Eflay 252. 

(28) Eflay 253. 


fidered, 
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fidered, or whatever elfe changed that author’s fonti- 
mentSj yet changed they were; for, in 1737, he 
accounted a life of 10 years beft, and equal to a term 
of 28 years, and no more; [Lee’s Eflay, p. 23 t. 
a .] and yet, fince, in (his Valuation of Annuities, 
2d edit. p. 96 .) 1754, he has computed the fame 
kind of life, as equal to a term of 3? years, not- 
withftanding all the allowances pleaded for in his 
Eflay (29); in full confideration of which, he was 
afraid of overdoing the matter. And yet, if he 
would have given us the true refult of the London 
bills, according to his own ftate, and reckoning with 
exadnefs, which he calls to the extremity, a life of 
10 years would be found equal to a term of 34.94 
years ; but one of 4 years old equal to a term of 38.20 
years ; above 3 years better than his beft life. 

I fliould not have mentioned this, but to ojbferve, 
that it is natural enough, when the expc&ed term of 
life is taken to the uttermoft, to make fome allowance. 
And yet, if allowance is to be made, it fliould not be 
by an arbitrary and falfe reprefentation of life through- 
out a whole table (30), but left to the difcrction of 
.parties concerned, and to be made in proportion to 


(29) Page 231. 

(30) Mr. Lee rightly concluding, that the degree of mortality 
ought to incrcafe from the year of greateft expectation to the end 
of life, erroneoufly inferred from thence, that the deducend, or 
part of the term of life wafting in each decad, fliould be leaft at 
firft, and greater afterwards ; and fo apportioned it, as long as he 
could go on, contrary to all other tables, and even to the couife 
that would arife from his own table of the London bills. Lee’s 
Eiray, p. 459. Table II. 

Vol. LIT. 


K 


the 



[ 66 ] 

the term found By fuch table j and that, in general, 
about of the term deduced, in any part of life, 
would not be unreafonable, when the account is 
carried on to the full extent of human life, especially 
if fuch fuppofed duration is taken as a rule for price j 
for reafons well known to you, by comparing the 
refpeCtive (31) value of prefent and future years at 
any rate of intereft (32), and obferving, that a gain 
of time in the latter, would not be equal in value to 
the lofs of like time in the former. 

After many degrading comparifons above-men- 
tioned, to the dishonour of our capital, it may coun- 
terballance them, to hear what this advocate has 
urged for its healthfulnefs and longevity, on his own 
experience. (Lee’s E%, p. 272, 253.) 1 I do not 
intend to difparage it, by mentioning a place I have 
known above 40 years,, never famed for falubrity, 
and yet has produced as many (may I fay more ?) per- 
fons of po, and upwards, than London, as would 
appear on- a fair proportion,, formed on the burials of 
each, by a method too long to be kid before you at 
prefent i and I am ready to oppofe this, as I did to 
the former complaints, fo to thefo boaflings, being 
both alike ill-grounded and unreafonable. 

As my objections extend to all the accounts I have 
met with (perhaps I ihould except Mr. Dupre’s, if 1 
could .fee. it intire), you will naturally expert what 


(31) This, I find, has been noted by H. B.' in obfervation on 
Lee’s May, 1739. p. 18. 21. 33. 

(32) This makes hazard of time and.hazard of value unequal in 
courfe. 

I have 



I have to offer more perfect in their dead. The 
ground- work I prefent would lie in a nut-iOhell (} 3) s 
the edifice would fupply matter for fuch another 
letter : and, I think, you will be glad to have a little 
refpite, to confider of this, and judge how far fome 
fads herein fet forth ought to be regarded, without 
which, I prefume to affirm, all computations of value 
will be found inconfiftent, and very faulty in fome 
other parts of life. 

Upon fuch an occafion as this, I hope you will 
excufe the intrufion and tedioufnefs of a new vifitor, 
who aims at further improvements on this fubjed, 
both in matter and form. I willingly fubmit the re- 
fult of not a little time and pains to your fuperior 
judgment, and beg you will either frankly pronounce 
it time mifpent, and labour in vain, or elfe, by your 
kind diredions, enable me (if the ardor of prefent in- 
clination fhould continue) to improve and finifh a 
fcheme, perfect enough to bear public view. I can 
only fay, I fhould endeavour to keep clear of the 
objections made to other tables, and to fupport what- 
ever I advance by real fads, or very drong probabi- 
lities, and to make the whole confident and uniform. 
I do not enter upon any computation of values, nor 
prefer either of the two methods (34) for finding 
them } let the fads, upon which they depend, be 
better afeertained. In order to this, the foie objed 


(33) Seep. 69. letters (g), ( b ). 

(34) One propofed by Dr. Halley, and approved by Mr. De 

Moivre, the other by Mr. Lee. Richards’s Annuities, p. 1. 
Lee’s Valuation, p. 2. „ 

K 2 of 
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of my prcfent view is, to Rate, with all exadtnefs, 
the term and period of human life, being ambitious 
fo to execute this underpart of the work, as may 
dcferve yours, or general approbation. 

Having delivered this meflage, you may form in 
idea the aukward rullicity of a ltranger, introduced 
the firft time to your prefence, who hardly knows 
how, or when it is fit, to make his bow, and with- 
draw. 


I am, 

Reverend Sir, 

Your great admirer* 

and mold refpe&fiil 
humble for van t, 


T. W;. 


N, B. In what follows, I am obliged to number 
i year beginning, for the fake of others, 
which I ufually mark o, and the reft 10, 
ao, 30, S?c. 


POST™ 



c*o 



H The afe of a leffer dead between two greater, is not unufual. I fcnd the like in Dupre, Kerfeboom, Eden- 

' ' . ... . , 14 . 1 r 1 I I! nftP HIM HP Hl2u6 
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• (a) 1 he refult of Dr. Halley’s proportionals, (Low thorp, 
Vol. III. p. 670.) filled up from year to year, to the 
1 ooth year. As thefe come fo near 1 1 74 (ftated p. 069. 
as the annual deaths), it fhould feem as if the firil at- 
tempt was made that way, to find how many of fudh 
deaths would fall in each decad. 

■ (b) Exhibits the fame for 1000 births. 

(c) By taking in the 238 that were fuppreffed, Eating the 
firft 6 years, according to the preliminary difeourfe, and 
continuing the account according to the table ; only 
fetdng back half a year, or poftponing 4 deaths to the 
2d decad, [and fo half the laft year’s deaths from every 
decad to the following] and this gives the 1238 intire. 

(d) Exhibits the laft preceding, computed for 1000 births, 
and as the table ought to be from thofe data, but yet 
ill proportioned. 

(e) Shews the decrements, or deaths, according to .Dk. 
Halley’s table, beginning with 1000 perfons, and exhi- 
biting a fuppofed body of coexifting people, in all 
34,000. The firft decad, fo much below the truth, 
from 1000 births only, that it fwells the 9 decads fol- 
lowing with 122 deaths more than fhould be, as is re- 
prefented in {/). 

( g ) The deaths of 1 700 perfons in the parilh of Ely Trinity. 

(h) The fame proportional for 1000 births. 

(0 and ( k ) The like for All-Saints in Northampton. 

(/) The halves of the fums of (h) and ( k ) for 1000 births. 
For, by comparing (d) and (e), you will fee, that the 
firft decad being lefs than it fhould be, (i. c.) fo much 
fhort of 469, throws back 122 deaths upon the other 
decads of life. And if this were 469, as it ought, it 
'would fall between (b) and (k), Ely-Trinity and All- 
Saints in Northampton. As this happens in the firft: 
decad, I have joined both accounts, and halved them } 
and the relult of it is ftated at (/); whch will be found 
as near ( d ) as can well be expected, in accounts of dif- 
ferent pLu.es 5, and with this I fhall conclude this Foft- 
icript. 


XII. Ex~ 
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XII. Experiments on checking the io> ■ l-xu- 
riant Growth of Fruit-Trees, tetidrg to 
difpofe them to produce Fruit: In a Letter 
to Mr . Peter Collinlon, F. R. S. from 
Keane. Fitzgerald, Ffq\ F. R. S. 

Dear Sir, 

Read Feb. ‘vTTTHEN you did 'me the favour of 
i 7 6 ‘- yV calling on me at Fulham, in 
autumn 1759, 1 flaewed you fome experiments I had 
made, in order to check the too luxuriant growth of 
young trees ; which I promifed to give you an ac- 
count of, if. they Ihould fucceed according to my 
expectation. 

I had obferved a method taken to bring young 
trees to bear, when planted in too rich a foil, by 
cutting away part of the bark from fome of the main 
branches. This method, as I am informed, has 
brought them foon to bear plentifully) but leaves an 
ugly wound, the wood continuing bare, and apt to * 
rot in that part. 

I had fome young plumb and cherry trees planted * 
againft a north pale, in a very rich foil. The plumb- 
trees had, in three years, fhot forth the extremities- 
of their branches to 15 or 1 6 feet diftance, and had 
quite covered and overtopped the pale. As the cut- 
ting away of any of thefe branches would make the 
reft fhoot the ftrongcr, I made the following experi- 
ments, about the middle of Auguft 1758. 

I made a circular incifion on the main arms of an 
Orleans plumb-tree, near the ftem, quite through . 

the 
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the bark, where It was finooth, nr.d free from knots. 
About 5 or 4 inches higher, I made another ineifion, 
in the fame manner; then making an ineifion length- 
ways from the upper to the under circumcilion, l 
feparated the bark intirely from the intermediate 
wood, covering it, and alfo the bare part of the 
wood, to keep the air from the wound ; and letting 
them remain fo for about a quarter of an hour, when 
the wound began to bleed, I replaced the bark as 
exaftly as I could, and bound it round pretty tightly 
with bafs, fo as to cover the wound intirely, and alfo 
about half an inch above and below the cireumci- 
fions. 

I treated the inure ftera of a duke cherry-tree in 
the fame manner, about 10 inches from the ground,^ 
and below all its branches. Alfo fevcral branches of 
a morelli cherry-tree; and the main arms of two per- 
drigon plumb-trees. Thele two laft were old trees, 
which had been cut to the ground about four years 
•before, and had (hot forth very luxuriant branches, 
■but had not fince borne any fruit. 

In about a month’s time, the bark of thefe began 
to fwell, both above and below the binding ; when 
I unbound each of them, and found the fcveral parts, 
that had been replaced, to be all fairly healed, except 
•one, which was on the main arm of the perdrigon 
plumb-tree, part of which was healed, and about an 
inch in breadth of the bark, on one fide of the lon- 
gitudinal ineifion, remained loofc, and afterwards 
dropped off. I bound them all again lightly with 
bafs, and let them remain fo, until the beginning of 
the fummer following ; when I took off the binding 
intirely, and found them all healthy, and flourifbing. 
M ' Each 



[ 73 ] 

Each of thefe trees bore plentifully that feafon, 
though, in general, reckoned a bad year for fruit. 

This induced me, in the beginning of Auguft 
i7fo, to make the like experiments on feveral other 
young trees j fome, that had not yet borne any fruit, 
and others, that had borne but a frnall quantity; par- 
ticularly, two young pear-trees, that never yet had 
any bloom# I treated the main arms of one of thefe 
in the manner already defcribed, and alfo feveral of 
the branches, that grew on thefe arms ; likewife one 
of the arms of the other pear-tree. The firft of thefe 
bore a furprizing quantity of fruit laft fummer ; and 
the circumcifed arm of the other boie a model ate 
quantity, though no other part of the tiee had any 
appearance of bloom. 

I made alfo the following experiments, on two 
branches of different young apple-trees, as nearly of 
the fame fizc as I could find. I cut off the bark of 
thefe, as exactly as I could by a gage; changing 
them, and putting the bark of the branch of one 
tree on the branch of the other. I find, by the mi- 
nutes I took, that a frnall flip of wood came off with 
the bark of one, and the bark of the othei had a 
leaf-bud on it; which branch had alfo two apples 
growing on it. The bark of each of thefe healed 
perfectly, and the apples remained on, and ripened 
with the reft: the leaf-bud pufhed forth leaves, and 
both the branches bore fo very plentifully the laft fum- 
mer, that one broke down with its load ; and the other 
would alfo, probably, have fuffered the fame fate, 
but that I had it fupported. Thefe were both non- 
pareil apple-trees, planted in afparagus beds. 

Vol LII. L X changed 
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I changed the barks of the branches of a peach 
and a nedtarine tree ; that, which was placed on the 
peach-tree, healed peifedtly, and the branch pro- 
duced a quantity of bloom laft feafon j but the bloom 
of the whole tree, as well as of feveral others againil 
the fame wall, was intirely blafted. The gardenu 
cut off the branch of the nedtarine, when he was 
pruning, and nailing the trees, as he did of feveral 
others, on which I had made experiments of the fame 
kind j againft which he declared his opinion ftrongly, 
at the time of making; and laid, he was line the 
branches would all die, and the wall be quite bare in 
thefe parts ; which, I fuppofe, he imagined would be 
a refledtion on his {kill in pruning and nailing a tree. 

About the beginning of November laft, I cut off 
one of the arms of the perdrigon plumb-tree, which 
had the experiment made on it in 1 758, to examine 
what effedt it had on the wood ; to which, I found 
the bark between the circumcifxons more firmly 
united, than in any other part. There was a dark 
vein, which ran through the wood in that part,_ 
which appeared of a harder texture than tlic reft of 
the branch. 

On examining the minutes I had taken from time 
to time, of the obfervations I had made on thefe ex- 
periments, which I imagined I had been very cxadl 
in, I find I had omitted noting down any relative 
to the effedt they had on the growth of the ciicum- 
cifed branches. I did not compare than by mcalure 
with other branches ; but as far as I can fpeak by rccol- 
ledtion, it has retarded the growth. I can be almofl 
politive, that the cherry-tree, mentioned in the fe~ 
cond experiment, the trunk of which had been cir- 
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cumcifed bJow all i f 5 branch'-.'-, y/as a', the ih :% 
the largcft of half a do'ren of the fame LLd, which 
were planted at the lame time, and is not fo at pre- 
fent. I am forry I cannot be fo circumilantlai In 
this particular, as I endeavoured to be m others ; 
and am, 

Dear Sir, 

Your aftedionate 


Poland-Strect, 
Jan. 19, 1761. 


humble fervant, 

Keane Fitzgerald. 


XIII. An Account of the Urtica Marina : In 
a Letter to Mr. Peter Collinfon, F. R. 8. 
from Jofeph Gaertner, M. D* 

Dear Sir, London, Feb. 12, 1761. 

Read Feb. «.TJAV ING lately vifited the fouthern 
I7<51 ** j7x coafts of Cornwall, I met with fe- 
veral new and undefcribed forts of the urtica; marina;, 
called by Mr. Hughs the animal flowers. I therefore 
take the liberty of fending you the inclofed drawings, 
[Vide fab. I.] together with a fliort defeription of 
them, which, I flatter myfelf, will not be difagree- 
able to you, as thefc animals, in regard of the various 
and furprizing fhape of their bodies, and on account 
of the few imperfedt descriptions, that have hitherto 
been given even of the common forts of them, may 
not be unworthy the notice of the curious. The 
name of urtica, as the celebrated Mr. de Reaumur, 
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in a memoir relating to that fubjedt #, juftly obferves, 
has been, very improperly applied to this kind of 
animals; for it is certain, that not a fingle fpccies of 
them is pofleffed of that flinging quality like a nettle 
(which the antients aferibed to them), and that only 
their tcntacula feel rough and clammy, when touched 
with the finger. Even this roughnefs is not per- 
ceptible, but when the animal attempts to lay hold 
of the finger: it then throws out of the whole fur- 
face of the feeler a number of extremely minute 
fuckers, which, flicking fail to the final 1 protu- 
berances of the fkin, produce the fenfation of a 
roughnefs, which is fo far from being painful, that 
it even cannot be called difagrceable. 

The proper genus, which thefe fea-ncttlcs belong 
to, is that of the hydra of Linnaeus, commonly called 
the polype. This will evidently appear, from the fol- 
lowing characters: firft, from the gelatinous fulv 
ftance, of which this whole tribe of animals con fills : 
fecondly, from their having only one opening in 
their bodies, which gives a paffage to the food, as 
well as to the excrements, of the animal : and lnflly, 
from a fet of feelers, which furround this opening, 
and ferve thefe creatures for claws, to catch their 
prey with, and convey it to their mouths. As the 
fea-nettles agree pcrfedlly in thole general characters 
with the hydra, fo do they alfo anlwer to many of 
its lefs cffential, or merely accidental qualities ; they 
live, for inflancc, conftantly in the water, in which 
«» » ' — — »■« • - « 

* Du mouvement progreffil' ct de quelqucs autres mouvunifns 
de diverfes efpeces dc coquilJage, cities, ct etoilcs de mvr. Me- 
moires de 1 ’ Academic Romaic do Sciences, 17x0. p. 4 jy, &c. 
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they never fwim, but always adhere to fome fixed 
body in it ; and when they change their place, moft of 
them crawl along fo very flowly, that their progreflive 
motions cannot be perceived with the eye to. This 
may be added, that they like wife bring forth their 
young ones alive, and that they grow again, after 
confiderablc parts of their bodies have been cut off: 
all which proves ftill farther, that thefe animal flowers, 
or fea-ncttles, are of the fame nature, have the fame 
charaders, and do confcqucntly belong to the fame 
genus, with the hydra. The polypes in general may 
be divided into two clafTes, the one containing thofe 
polypes, that cannot conceal their feelers, though ever 
fo much irritated; and the other, thofe, that, at the 
lcaft irritation, contrad themfelves, draw in their 
feelers, and frequently hide them under a membra- 
naceous cover made for that purpofe. The firft 
clafs, on account of the fmall number of fpecies be- 
longing to it, needs no fubdivifions ; but to diftin- 
guifh properly the feveral forts of' the fecond clafs, 
it is neccflary to divide it according to the various 
pofition of the feelers, which are inferted either in 
the membranaceous cover itfelf, or into a flower-like 
produdion of the body, or laflly, in the very top 
part, or the difk of the polype : hence arife the three 
following fubdivifions of the fecond clafs : i. Hydra 
calytiflora. a. Hydra corolliflora ; and laflly, Hy- 
dra difeiflora. The rcafon for which appellations 
will be farther explained, in the deferiptions I am 
now going to give of every fort in particular. 

The firft clafs confifts but of a Angle fort, whofe 
fpccifical charader may be thus exprefled ; 

Hydia 
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llydra tcntaculis dcnudatis, numcrofiflimis j cor* 
pore longitudinaliter fuleato. 

The natural fuse of this animal, grown to its full 
age, is reprefentcd in the fidt figure, lit. A, fhowt 
the animal fufpcnded in the air, and lit. 11 , is tin 
tame whilfl under water. The body of this polype 
is of a light chcfnut colour, and feels per fed U 
iinooth, though it be lengthways falcated by a nun: 
ber of fulci, that arc frequently divided into three 
fmallcr ones, and are continued into the dentated 
margin, that furrounds the upper periphery of the 
body, jiifl beneath the infertion of the feelers. Thai, 
feelers, riling from the dilk of the polype, are, ac- 
cording to the age of the animal, between 120 and 
200 in number; they exceed the body, when ex- 
panded, by more than an inch in length, and are of 
a beautiful fea-green colour, except toward* tlicit 
extremities, which are coloured with a lively ml, 
like that of the rofe. The dilk is of the fame brown 
colour with the red. of the body, and contains in its 
center the mouth of the animal, which is an aperture 
of various fhape and diameter. 

The two varieties of this fpccies, which I met with* 
differ but little from the already defer ibed animal. The 
feelers of the one, inftead of being green, are through * 
out of a red colour, like that of the maliogony wood. 
The other variety has pale afh-colourcd laleis, 
marked with a fmall white line running along tin ir 
back ; its body is of the fame chcfnut colour with 
that of the firft fpccics ; but tire fulci are not divided, 
nor has it a dentated margin furrounding its upper 
periphery. 

i doubt 
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I doubt whether thefe animals have yet been taken 
notice of by the curious, though they are very fre- 
quent upon the fea-coafts. A rough fketch of an 
animal fomewhat like this is to be found in Aidro- 
vandus *, with the infcription, Urtica marina faxo 
innata. But as neither he, nor Johnfton *f*, who 
copied the figure from Aldrovandus, gives any farther 
explanation of it, it is incertain what fpecies of urtica 
the faid figure reprefents. 

The polype belonging to the fecond clafs, conceal- 
ing their feelers when irritated, are the following : . 

Hydra calyciflora, tentaculis retradilibus variegatis, 
corpore verrucofo. 

The fecond figure reprefents a polype of this fort. 
From its fmall bafis rifes a cylindric ftalk, which fup- 
ports the roundifh body of the animal, from whence 
afterwards the calyx, being a continued membrane 
of the body, draws its origin. The italic, or the 
pedunculus of the polype, is quite fmooth, and its 
colour inclines towards the carnation. The outfide 
of the calyx, and the body of this animal, are marked 
with a number of fmall white protuberances, refem- 
bling warts, to which fragments of {hells, fand- 
grains, 6cc. adhere, and hide the beautiful colour of 
thefe parts, which, from that of carnation, is infen- 
fibly changed towards the border of the calyx, firft 
into purple, then violet, and at laft into a dark 
brown. The infide of the calyx is covered with the 
feelers, that grow in feveral ranges upon it: they 
difler confiderably in length j thofe that are near the 


* Aldiov< de Zoophyt lib. iv. p. 568* 

\ Johnfi. Exang. Tab. XVIII * 
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edge of the calyx being but fmall papillae, in propor- 
tion to thofe, that furround the difk, or the central 
part of the body. (Vide fig. 2. lit. C.) They are 
almoft tranfparentj and fome of them arc of a 
pale afh colour, with brown fpotsj others, on the 
contrary, are of a chefnut colour, marked with white 
lpots. The difk is formed like a ftar, which, ac- 
cording to the figure, that is traced out by the inner- 
moft row of the feelers, confifts of many angles. 
The colour of this part of the body is a beautiful 
mixture of brown, yellow, a/h-colour, and white, 
which together form variegated rays, that from the 
center, or the mouth of the animal, are fpread over 
thevwhole furface of the difk. 

This polype contracting itfelf, (vide fig. a. lit. B) 
changes its body into an irregular hemifphere, which 
is fo covered with the feveral extraneous bodies that 
flick to it, that it is extremely difficult to know the 
animal in this fiate, and to difeern it from the rub- 
bifh, that commonly furrounds it. 

Thefe animals are frequently found in the pools 
about the Mount’s-Bay. It is rare to meet with a 
Angle one in a place, there being moft commonly four 
or five of them living fo near together in the fame 
fififure of the rock, which they conftantly inhabit, 
that their expanded calyces form a row of flowers like 
bodies, that feem to grow upon the cliffs under 
water. 

The fecond fpecics, is the 

Hydra corolliflora, tentaculis retradlilibus fron- 
dofis. 

This animal, in its contracted ftate (vide fig. 3. 
■lit. A), has more the appearance of a caterpillar, 

than 
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than of a polype. Its body is covered with a dufky 
white fkin, in which a large opening appears at the 
thicker extremity of the body, and at the oppofite 
end of it are y fmall denticles, that furround a cavity 
placed in their middle. The furface of this cylin- 
drical body is marked with fix double rows of per- 
forated knots, which the animal can transform into 
as many legs, if occafion requires, by extending each 
tuberculum into a fmall tranfparent cylinder, whofe 
extremity, like that of the fuckers of the flar-fijh, 
flicks fall to every thing, which the animal gets hold of, 
and confequently ferves it for an inftrument, not only 
to fix its body with, but alfo to pufli it forward, by 
the help of many of thefe fuckers, that are formed 
of the feveral knots of different rows. The head of 
the polype (vide fig. 3. lit. B) coming out of the 
above-mentioned opening in the fkin, is of an oval, 
and fometimes of an hemifpherical figure, fomewhat 
like the corolla of an afarum, but much larger in 
fize. It is quite hollow within, and confifls of a dark 
brown, yet almoft tranfparent membrane, which, 
after having formed the head, produces the feelers, 
that furround the large aperture at the top of it. 
Thefe feelers are eight or ten in number, and of the 
fame fubflance and colour with the head ; they are 
divided into feveral branches, to which, as well as to 
the principal flems, many cluflers of very minute 
papillae adhere, which make them exadtly refemble 
fmall branches <jf trees covered with their leaves. 
Thefe leaves, or papillae, not only contribute to the 
beauty of the feelers, being of a pale yellow, mixed 
with a fhining white like filver, but they alfo render 
Vol.LII. M die 
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the feelers more ufeful to the animal, in filling up 
the interftices between them, through which fmallcr 
infe&s elfe might pafs, without being perceived by 
the animal, whofe natural food they arc. 

This polype feems to live at the bottom of the lea, 
diftant from the land. I met but once with it upon 
the Ihore, between Penzance and Newland, where 
it was thrown up by the fea, inclofed in a large hollow 
root of the fucus palmatus. 

The third fpecies, is the 

Hydra difeiflora, tentaculis retradlilibus fubdia- 
phanis ; corpore cylindrico, miliaribus glandulis 
longitudinaliter ftriato. 

A polype of this fort is reprefented in the fourth 
figure. Its body, when extended, is of a cylindrical 
figure, and constantly marked with fome rows of 
fmall knots, or glandulae, that are placed in ftrait 
lines from the top to the balls of this cylindrical 
ftalk. Each row is compofed of three files of glan- 
dulas, of which the middle one is remarkably bigger 
than the two others ; their number is uncertain, yet 
I never met with lefs than eight rows in an animal 
grown to its full age. The colour of the ftalk near 
its bafis is a pale red, and the reft is of a yellow, 
mixed with a grey alh-colour. ■ The glandulas are 
almoft of the fame colour with the body, except 
thofe of the middle file of each row, which I con- 
ftantly found to be white. Out of the top part, or 
the difk of the polype, grow the feelers, from eighteen 
to thirty-fix in number j they are of a half-tranfparent 
fubftance, and of a whitilh colour, variegated only 
at the upper part of the feeler, like the back of 
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fome fnakcs, with feveral crofs-lines, and brown 
fpots of an irregular figure. The diik of this polype 
is always convex, and chiefly of an. orange colour, 
except towards its periphery, which is marked with 
many dark brown fpots, that furround the infertion 
of the feelers. 

At the leaft irritation, this animal contracts its 
body, and changes the cylindrical figure of it into a 
conoidal one. (Vide fig. 4. lit. A.) 

The fi fibres of the rocks in the fea are the only 
place, where I met with this fort of polypes, which 
is not common upon the coafts of Cornwall. 

Of this fpecies I found two varieties. The top 
parts of the one arc in fliape and colour much the 
fame with thofe of the already deferibed animal ; the 
{talk only is of a deep green colour. The fecond 
variety has likewife a green ftalk ; but its feelers are 
not variegated, being throughout of a pale and tranf- 
parent red colour. 

The animal flowers of Mr. Hughes *, and the 
fea-nettle, with a fhagreen ikin (Ortie a peau cha- 
grinee), of Mr. de Reaumur -f, may, perhaps, -be- 
long to this fubdivifion. 

The laft fpecies of thefe polypes I have to propofc, 
is the 

Hydra difeiflora, tentaculis retra&ilibus, extimo 
difei margine tuberculato. (Vide fig. 5. lit. A 
ctB.) 


* Philof. Tranfafl. Vol. XLII. p. 590. 
t Mem. de l’Acad, Roy, des Sciences, Tab, X, fig. 21. 
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I only mention this fpecies, to determine its fpeci- 
fical character, which has not yet been given by any 
of the authors, that hive already taken notice of this 
animal *. The colour of its body is always red in 
the fummer, but changes into a dufky green, or 
brown, towards the latter end of autumn. The out- 
fide of it is quite fmooth, fome few animals of this 
fort excepted, which are marked, like the firft fpecies 
of this clafs, with fmall protuberances, to which fe- 
veral extraneous bodies likewife adhere. The feelers 
are conftantly inferted into the difk of the polype, 
bat they are of various colours, viz. red, blue, white, 
and fometimes even variegated. Between thefe feelers 
and the membranaceous cover of the animal, is a 
row of fmall ‘hemifpherical tubercula, which, though 
they vary in colour as much as the feelers, yet are 
conftantly found to be placed upon the edge or peri- 
phery of the difk, and confequently afford, together 
with the infertion of the feelers, a certain mark, by 
which this animal, fo variable in its colour and fliape, 
may be at all times known and diflinguifhed from 
any other fort belonging to this tribe. 

This is what occurred to me, on the figure and 
external parts of thefe animals. I could add a deferip- 
tion of their internal ftrudture, and fome obfervations 
on the manner of their propagation j but, as I have 
• already tranfgreffed the limits of a letter, I fhall defer 


* Bellon. de Aquat. lib. ii. p. 342. Rondelet. de Fife, 
lib. xvii. cap. 12 et 14. Gefner. Hift. Anim. p. 1037. &c. 
Aldrov. de Zoophyt. lib. iv. p. 567. Johnft. Exang. Tab. XVIII. 
De Reaumur, lib. c. Tab. X. fig. 22, 24. 
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enlarging on this fubjed, till another time ; and con- 
clude with alluring you of the moft perfed efteem, 
with which I have the honour to be, 

Dear Sir, 

Your moll obedient, 
humble fervant, 

Jofeph Gaertner, M. D. 


XIV. A Catalogue of the Fifty Plants from 
Chelfca Garden, prefented to the Royal 
Society by the ‘worfhipful Company of Apo- 
thecaries , for the Tear 1760, purfuant to 
the Direction of Sir Hans Sloane, Baro?iet y 
Med. Reg. Soc. Reg. nitper Prcefes y by 
John Wilmer, M. D. clariff. Societatis 
Pharmaceut . Lond. Socius y Hort. Chelfean. 
Praefe&us &f PrceleBor. Botanic . 


Read Feb. 19, ? 1 <j 0 i \ LCEA vulgaris major, flore 
1?6l ‘ * l\ ex rubro rofeo. C. B. 316. 

1902 Andromeda pedunculis aggregatis, corollis 

cylindricis, foliis alternis ovatis integerrimis. 
Linn. Spec. Plant. 293. 

1903 Ariflolochia longa vera. C.B. 107. Offic. 47. 
jp <24 Afclepias foliis revolutis linearibus verticillatis, 

caule eredo. Linn. Sp. 217. 

1905 Afphodelus foliis planis, caule rarnofo, floribus 
fparfis. Did. Hort. Icon. 

190^ 
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jpo 6 Baftcria foliis ovatis oppofitis, floribus laterali- 
bus, caule fruticofo rumofo. DKt. Ilort. 
jcj07 Camphorofma foliis hirfulis lhionribus. A mer- 
uit. Acad. Sp. 7,92. 

Camphorata hirfula. C. B. P. 4^<). 

1908 Cardiaca. J. B. 3. f< 5 . 

Marrubium Cardiaca dictum. C. B. 230. 
Oftic. 104. 

1900 Cedrus folio cuprefli, media, majoribus baccis. 
C. B. P. 487. 

Cedrus Phoenicia, altera Plinii ct Theophrafti. 
Lobcl. 221. 

1910 Ciftus arborefeens foliis ovato lanceolatis acu- 

minatis trinerviis feflilibus utrinque villofis. 

191 1 Coronilla fruticofa ftipulis fubrotundis. Linn. 

Sp. PI. 743. 

1912 Coronopus fylveftris hirfutior. C. B. 190. 

Offic. 147. 

1913 Damafonium ftellatum. Lugd. 1058. 
Plantago aquatica ftellata. C. B. 190. 

1914 Filix mas non ramofa dentata. C. B. 358. 

1 915 Galeopfis paluftris Betonicas folio. Tourn. 

Panax Coloni Officin. 341. 

1916 Gentiana paluftris anguftifolia. C. B. 188. 
Pneumonahthe. Ger. 355. 

1917 Gundelia foliis pinftatifidis fpinofis, capiteara- 

neofa lanugine obfita. Miller’s Icons. 

1918 Helleborine latifolia montana. C. B. P. 186. 

1919 Hibifcus foliis inferioribus trilobis, fummis 

quinque partitis obtufis crenatis, calycibus 
inflatis. Did. Hort. 

1920 Kalmia foliis lanceolatis corymbis lateralibus. 

Linn. Gen, nov. 1079. 


1921 
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j y 2 1 Lycium foliis cordato-ovatis feflilibus oppofitis 
perennantibus, fpinis craflis bigeminisj flo- 
ribus confertis. Did. Hort. 

1922 Lycopodium Sabinae facie. FI. Jencnf. 328. 
Mufcus clavatus foliis cupreffi. C. B. 360. 

1923 Lygufticum quod Sefeli Offic. C. B. 162. 

Offic. 4fa. 

Siler montanum major. Mor. Umb. 7. 8. 

1924 Lyfimachia fpeciofa quibufdam onagra dida 

filiquofa. J. B. 2. 906. 

Chamenerion Sore Delphinii. Park. Par. 270. 
192 y Majva caule eredo herbaceo, foliis lobatis, 
fpicis fecundis axillaribus. Linn. Sp. 688. 
1926 Magnolia foliis ovato-lanceolatis fubtus glaucis 
annuis. Did. Hort. 

15)27 Mefpilus Crctica folio circinato et quafi cordi- 
formi. T. Cor. 43. 

Chamcecerafus Idsea, Alpini Exotic. 5. 

1928 Mefpilus folio fubrotundo, frudo rubro. 

Tourn. 642. 

1929 Milium femine luteo vel albo. C. B. 26. 

Offic. 317. 

1 5>3 o Morus foliis palmatis, frudibus hifpidis. Linn. 
Sp. PI. 986. 

Morus fativa foliis urticae mortuce, cortice pa- 
pyrifera. Kempf. Amasn. 47 *• 

1931 Narciflus fpatha uniflora nedario maximo 

limbo flmbriato petalo longiore. 

1932 Narciflus fpatha uniflora nedarii limbo carn- 

panulato eredo petalo icquali. Linn, Sp. 
28 9. 

1933 Nafturtium fupinum capfulis vcrrucofls. Ray 

Method, emendata, 98. 

Coronopus Ruellii. Ger. 346. Offic. 343. 

1934 
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ip 34 Ornithopodium radice nodofa. Park. 1093. 
1935 Panicum Germanicum five panicula minorc. 
y C. B. 27. Offic. 343. 
ios6 Pimpinclla fanguiforba minor. C. B. 160. 
Offic. 

1937 Polypodium vulgare. C. B. 359. 

Polypodium quercinum. Olfic. 379. 

1938 Ranunculus ceratophyllus, feminibus falcatis 

in fpicam adadtis. Mor. Hift. 2. 440. 

1939 Rhus foliis ternatis lineari-lanccolatis, integer- 

rimis petiolatis utrinque glabris. 

1940 Salvia foliis cordatis obtufis crcnatis fubtomen- 

tofis, corollis calyce anguftioribus. Linn. 
Sp. PI. ay. 

1 941 Scordium alteram, five Salvia fylveftris. 
Scorodonia. Offic. 438. C. B. 247. 

194a Scrophularia major. Park. 610. 

Scrophularia nodofa fcetida. C. B. P. 235. 
Offic. 440. 

1943 Scrophularia aquatica major. C. B. P. 235. 
Betonica aquatica. Ger. 579. Offic. 441. 

1944 Solanum caule inermi fubfruticofo, foliis ob~ 

longo ovatis finuatis utrinque glabris floribus 
alaribus. Miller’s Icons. 

1945 Sifarum Germanorum. C. B. 155. Off. 4 56. 

194 6 Sium arvenfe five fegetum. Tourn. 308. 
Selinum Si foliis. Ger. emac. 1018. 

1947 Tormentilla fylveftris. C. B. 326. Off. 489. 

1948 Valeriana floribus tetrandis sequalibus, foliis 

pinnatifidis, feminibus palea ovali adnatis. 
Hoi't. Upfal. 13. 

1949 Veratrum fiore fubviridi. Tourn. 272. Offic. 

226. 
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jyp Viburnum foliis ovatis acuminatis fcrraiis vc^ 
nofis, petiolis laevibus. 


XV. J/n Jlccount of the Cicuta, recommended 
hy Dr. Storke ; by William Watfon, M, D. 


F. R. S. 


To the Royal Society. 

Gentlemen, 

Read Feb. 17, TN a paper I lately laid before you, I 
1761 JL endeavoured to demonftrate, that the 
Cicuta major, which, fince the publication of Dr. 
Storke’s work at Vienna, had been ufed medicinally 
in England, was the plant intended by that gentle- 
man ; and not the Cicuta aquatica, as had been fug- 
gcfted hy fome practitioners here. And Dr. Storke 
h as removed every doubt, which could remain, by 
tranfmitting hither to Mr. Hudfon, a very ingenious 
apothecary and botanift, fome leaves of the Cicuta 
major, or common hemlock, which grew at Vienna, 
and is of the fame fpecies with the plant fo denomi- 
nated here. 

As Dr. Storke informs us, that, fince the publi- 
cation of his treatife, he has received letters from al- 
moft every part of Europe, confirming his good opi- 
nion of the virtues of the Cicuta, and as he is about 
to publifh a fecond treatife upon the fame fubjedl, 
containing ftill more extraordinary relations of cures 
brought about, by adminiftring that plant} there 
is no doubt therefore, but that endeavours will be 
Vol. LII. N made 
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made here, to confirm the truth of the dpdtor’s 
aflertions ; more efpecially, as fome of the difcafes, 
in which Dr. Storke found the Cicuta attended with 
great fuccefs, are fuch as are of all others the mofl 
{hocking to human nature, and have, by too long 
experience, been found to give way to no other 
means. 

Hence it is highly important to every one, more 
particularly to phyficians, that the very plant, di- 
redted by Dr. Storke, be adminiftred, and no other 
in the place of it, either through inattention or want 
of knowlege ; as judgment in the phyfician is of no 
real fervice, unlefs his preferiptions are faithfully pre- 
pared. 

For thefd reafons, it may not be improper to in- 
form thofe medical pradtitioners, who are not con- 
verfant in botany, and who may neverthclcfs be de- 
firous of trying the effedts of the Cicuta, that at this 
time of the year there is another plant, growing in 
the fame places, and often mixed with it, fo much 
refembling it -in appearance, as not, without fome at- 
tention, to be diftinguilhed from it-; which, however, 
greatly differs from it in fenfible qualities. Great 
care therefore ought to be taken, that the one of thefe 
{hould be feledted from the other. 

The plant fo much refembling hemlock, is the 
Cicutaria vulgaris of the botanifts, which in fomc 
parts of England is called cow-weed, in others wild 
cicely. Its greateft refemblance to hemlock is in the 
fpring, before the ftalks of the leaves of the hemlock 
are interfperfed with purple fpots ; and therefore, at 
that feafon, more eafily miftaken for it; though, 
even then, the leaves of the hemlock fmell much 

ftronger, , 
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ftronger, are more minutely divided, and are of a 
deeper green colour, than thofe of the cow-weed. 
Afterwards, indeed, they are more eafily diftin- 
guifhed, as the Cicutaria flowers at the end of April 
and beginning of May, and the Cicuta not till June, 
when the other is paft : to fay nothing of the flower- 
ing flalk of the cow-weed being furrowed, and fome- 
what downeyj and that of the hemlock, fmooth, 
even, and always fpotted. Thefe plants differ like- 
wife very eflentially in their feeds, which in the 
cow- weed are long, fmooth, and black, when ripe j 
whereas thofe of the hemlock are fmall, channelled, 
and fwelling towards their middle. 

Befides the cow-weed, there is another plant in 
appearance very like the hemlock, although evidently 
differing from it in other refpe&s ; and, unlefs I am 
very greatly mifinformed, quantities of this have been 
collected, and fold in London for the hemlock. This 
is more likely to be taken for the hemlock in fum- 
mer or autumn, as it is an annual plant, and is pro- 
duced and flowers late in the feafon. The plant 
here meant is the Cicuta minor of Parkinfon, or 
Cicutaria tenuifolia of Ray. This, however, is eafily 
diftinguifhed from hemlock, by its leaves being of 
the colour and fhape of parfley, its flowering ftalks 
having no purple or other fpots, and not having the 
ftrong fmcll peculiar to hemlock. 

To the two plants before-mentioned, may be added 
a third, which very frequently, more efpecially about 
London, grows along, and is mixed, with the hem- 
lock. This plant is called, by the late excellent 
Mr. Ray, Small hemlock-chervil with rough feeds * 
and is denominated by Cafpar Bauhin, in his Pinax, 

N a Myrrhis 
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Myrrhis fylvcftris feminibus afperis. This, like the 
cow-weed before-mentioned, can only be miftaken 
for hemlock in the fpring. It may be diflinguiflwd 
then from it, by the leaves of the myrrhis being 
more finely cut, of a paler green colour, and, though 
they have fomewhat of the hemlock Irnell, are far 
lefs lining, and have no fpots. This plant flowers 
in April, and the feeds are ripe before the hemlock 
begins to flower; and thefe feeds are cylindrical, 
rough, and terminate in an oblong point. 

The leaves of hemlock are moil fit for medicinal 
purpofes, as being in their greateft perfection, when 
collected in dry weather, from the middle of May 
to the time that their flowering Hems begin to flioot ; 
as by that time the plants will have felt the cffeCls 
of the warm fun, have ’ acquired an highly virofe 
fmell, and the Hems of the leaves are covered with 
purple fpots, an argument of the exaltation of their 
juices : and we Ihould be attentive here to give them 
all thefe advantages, as three degrees of latitude, and 
other circumflances of foil and fituation, may oc- 
cafion a very fenfible difference in the qualities of 
the fame plant ; an inftance of which occurs in the 
plant under confideration, and may be one of the 
caufes, why the effects of the hemlock have not 
been fuch here, as we arc allured they are at Vienna ; 
viz. Dr. Storke fays, that the root of hemlock, when 
cut into flices, pours forth a milky juice, which I 
have never feen it to do here in England. 

There are feveral vegetables, which, though they 
thrive apparently well, their productions are, never- 
thelefs, not the fame as in other parts of the world, , 
where the heat is more intenfe, and the fummers are 

of 
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of longer continuance. It would be extremely dif- 
ficult here, though the plants thrive very well, 
to produce from the white poppy, or Ciflus ladani- 
fera, either the opium or the bbdanum, the known 
produdlion of thefe vegetables in other parts of the 
world. No art can make here the tragacantha pour 
forth its gum, the lentifeus its maftic, or the candle- 
berry myrtle of North America its febaceous con- 
crete. To thefe might bs added many others, too 
tedious to mention. 

In fuch mild winters as the laft, the leaves of hem- 
lock may be procured in any part of them j but they 
are not to be depended upon, as their fpecific fmell 
is then comparatively weak, their juices poor and 
watery, and thrv arc wholly without fpots. 

I am. 

With all poffible regard, 

Gentlemen, 

Your moft obedient 1 

humble fervant, 

W. Watfon* 


XYI. A". 



XVI. An Account of an Anthelion ohferved 
near Oxford. In a Letter to the Reverend 
Tho. Birch, D. D. Secretary to the Royal 
Society, from the Revere?id John Swinton, 
B. D. of Chrift-Church, Oxon. F. R. S. 

Good Sir, 

Read Feb. ig, Eturning home with the Rev^, Mr. 

1761 ‘ Jtv. J ane » Student of Chrift-Church, 
from Cudfden, where we had been to make a vifit 
to the Bifhop of Oxford, on Thurfday, July 24th, 
1760 ; we reached the top of Shotover-hill, about to' 
paft 7 o’clock in the evening. At 7b 12 / 1 acciden- 
tally difeovered a luminous appearance, not much 
unlike the fun when feen through clouds, about four 
or five times as big as the folar difk. \f id. Lab, 
II.] The fun was then pretty refplendent, though 
a full exertion of its rays was fomewhat obftrudted 
by a thin waterifh cloud. Soon after a very diftin- 
guifhable Mock- Sun, oppofite to the true one, which 
I take to have been an Anthelion , appeared. This 
was not however completely formed, that part of its 
difk remoteft from the fun being indiftindt and but 
ill defined. Nor could the figure of the lucid tradt 
round it, though approaching a circle, be with 
any precifion afeertained. This uncommon meteor was 
feated in the E. but the fun had a wefterly fituation. 
From 7b 12' to 7b 18' the phenomenon fhone very 
confpicuoufly, though almoft furrounded by dark 
thickifh clouds. The difk of the Spurious Sun feemed 
as large and bright as that of the true one, but was 
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XVI. An Account of an Anthelion obfcrml 
near Oxford. In a Letter to the Reverend 
Tlio. Birch, D. D. Secretary to the Royal 
Society , from the Reverend John Swinton, 
B. D. of Chrift-Church, Oxon. F. R* S, 

Good Sir, 

Read Feb. ig, Eturning home with the Rev'*. Mr. 

i 7 6k JY Jane, Student of Chrift-Church, 
from Cudfden, where we had been to make a vifit 
to the Biftiop of Oxford, on Thurfday, July 24th, 
1760 ; we reached the top of Shotover-hill, about to' 
paft 7 o’clock in the evening. At 7b ia' I acciden- 
tally difeovered a luminous appearance, not much 
unlike the fun when feen through clouds, about four 
.or five times as big as the folar difk. \fid. Fab, 
II.] The fun was then pretty refplendent, though 
a full exertion of its rays was fomewhat obftruded 
by a thin waterifh cloud. Soon after a very diftin- 
guifhable Mock- Sun, oppofite to the true one, which 
I take to have been an Anthelion , appeared. This 
was not however completely formed, that part of its 
difk remoteft from the fun being indiftind and but 
ill defined. Nor could the figure of the lucid trad- 
round it, though approaching a circle, be with 
any precifion afeertained. This uncommon meteor was 
feated in the E. but the fun had a wefterly fituation. 
From 7b 12' to 7b 18' the phenomenon fhone very 
confpicuoufly, tnough almoft furrounded by dark 
thickifh clouds. The difk of the Spurious Sun feemed 
as large and bright as that of the true one, but was 

not 
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not fo well defined. Between 7^ 18' and 7^ 28' the 
meteor was more than once partially obfcured, by 
the circumjacent clouds ; a very thick black one, 
which had been vifible from the moment I iirfl per- 
ceived the phenomenon, then extending itfeif almoft 
from the weftern limb or edge of it to the fun. Fiom 
the beginning to the end of the Mock-Sun’s apoc 
ance to us, about 18', there was much ck-tr fty 
above the fun, even up to the zenith, and thick 
dulky clouds below it; but the trad both above and 
Beneath the meteor was, for the moft part, covered 
with fuch clouds. This might perhaps be the rea- 
fon why only fome very faint traces of one of the 
two coloured arches, by whofc interfedion the Ant- 
he lion was formed, which generally attend this kind 
of phenomena, were to be difeerned. When in its 
mod refulgent date, the Anthelion was as yellow as 
the fun ; but the lucid trad furrounding it was of 
a paler yellow, or whitifh caft, interfperfed with a 
few reddi/h and fubfufeous fpots. The whole, when 
leaft affeded by the neighbouring clouds, feemed in 
extent to be quadruple, if not quintuple, the fpace 
occupied by the diik of the fun. In fine, the phe- 
nomenon was fometimes brighter, and fometinics more 
obfeure; varying, through the whole courfe of its 
duration, according to the variation of the atu<>- 
lphcre and the clouds. At lad, after feveral fhort 
fucceffive intervals of brightnefs and partial obfeurity, 
it was abforbed by the black cloud above-men tionul, 
nearly conncding it with the fun ; and, juft as we 
came to the bottom of the hill, about 7b 30', totally 


difappeared. 


The 
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The w ind, during tin; whole continuance of the 
Anil\ lion, was ulmolt lull N. as it had been the 
greateft part of the (lay. The weather wa, for this; 
time of the year remarkably cold, and much colder 
than it had been for above a month before. 1 here 
was even that morning a {'mart white troll, and in 
fome places fmall collodions of particles of blow, 
though four or five of the preceding days were cx- 
ceffively hot. The wind was not high on the 24«th, 
but fomewhat {harp. It was a bright lun-ihiny day, 
refembling a clear frofty day in December ; but not, by 
feveral degrees, to cold. The following night the air 
feemed ftill replete with the fame fort of particles that 
had chilled it the day before. Hence will farther ap- 
pear the probability of the moft received opinion, rela- 
tive to the formation of this kind of meteors; which 
makes them to proceed from a multitude of minute 
icy or fnowy particles fufpended in the air, and either 
refracting or reflecting the folar rays in fuch manner 
as to multiply the image of the fun. However the 
theory of Anthelia , for want of a proper number of 
obfervations, feerns not yet to be arrived at fuch a 
degree of perfection as by every lover of phyfiology 
could be defired. 

Inftances of Anthelia are extremely rare. I have 
hitherto been able to meet with only two of them, 
viz. that obferved near Dantzick ( i) by Ilevclins, 
Sept. 6th, N. S. 1661. and that feen at Wittomborg 
in Saxony, Jan. 18th, N. S. 17 38. a description of 
which was foon after communicated to the Royal 

(1) Johan. Hevel. Pbarwmen. Atr. p, 174, 176. Gcdani, 

Society 


.3 
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Society (2) by J. Frid. Weidler, Profeifor of Mathe- 
matics there. The former of thefe meteors appeared 
from 6h to 6 h 15' in the evening, the fun being then 
pofited in the W. and the Anthelion in the E. the 
other from ph 30' to 9 1 ' 45' in the morning, the fun 
being at that time S. and the phenomenon N. Ant- 
helia therefore being fo feldom obferved, and yet 
obfervations of them being fo ncccflary, in order to 
afeertain the theory of this fpecies of meteors; I was 
inclined to believe, that the account now tranfmitted 
you, rude and imperfed as it is, might yet not be 
altogether unacceptable to the Royal Society. I can 
only anfwer for the fidelity of the relation, and with 
a more perfed one had been drawn up by a perfon. 
better qualified to obferve the phenomenon here de- 
feribed, that it might have been more worthy the 
attention of the learned and illuftrious body, to whom 
I have the honour of communicating this paper. If 
the meteor could have been viewed from jthe firft to 
die laft moment of its exigence, perhaps other cir- 
cumftances, proper to be known, for the happier in- 
veftigation of its caufe, might have occurred. _ But 
this amounting to little more than a bare poffibility, I 
fliall content myfelf with having juft hinted it here ; 
and only beg leave to add, that 

I am, with the higheft regard and efteem, 

S I R, 

Your moft obedient 
humble fervant, 

Ch jS ? C ^6o” ,n ' J ohn Swinton. 


( 2 ) Philo/. Tranfag}. N° 454* P* 221 ■ 7 uI ?> &c - *739- 

V 0 l. LII. o XVII. Au 
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XVII. An Account of a ProduElim of Na- 
ture at Dunbar in Scotland, like that of 
the Giants-Caufeway in Ireland ; by the 
Right Reverend Richard Lord Bijhop of 
Ofiory, F. R. S. 

Read Feb. 26, rr^ HE paflage into the harbour of 
JL Dunbar is very narrow, between 
two rocks : one of them is the eaft fide of the har- 
bour j the other is a promontry, firetching out about 
a hundred yards to the north, and is about twenty 
yards wide, having the fea on each fide of it, when 
the tide is in. This head is a moft extraordinary na- 
tural curiofity : it is of a red flonc, which is not a 
lime-ftone, but appears rather like a very hard free- 
ftone. It looks on both fidcs like the Giant’s- 
caufeway in Ireland : the ftones on the weft fide are 
from a foot to two feet over ; on the eaft fide they 
are larger, from two feet to four feet. 1 obferved the 
pillars from three to eight tides 5 but only one or two 
of the firft and laft : they may be faid to be in joints, 
but are ftrongly cemented together by a red and white 
fparry fubftance, which is formed in laminae round 
the pillars, and between the joints, two or three 
inches in thicknefs. The interfticcs between the 
large pillars, which are but few, arc filled with fmall 
pillars, without joints. The pillars confift of hori- 
zontal laminae : the joints are not concave and convex 
when feparated, but uneven and irregular: they lie 
Hoping from eaft to weft : on the weft fide, towards 
the end, the pillars become very large and confufed, 
4 as 






/.AtynJryc 
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as I faw them to the eaft of the Giants-caufeway, 
and in the ifle of Mull ; except that thefe are di- 
vided by fuch a fpariy fubftance into a great num- 
ber of ftnall figures, which feem to go down through 
them. There are fpots and veins of a whitifh flone 
in the pillars. There is no fign of any thing of this 
kind in any of the rocks near, that I could obferve, 
or hear of. 


XVIII. An Account of a remarkable Meteor 
feen at Oxford. In a Letter to the Rev. 
Thomas Birch, D. D. Secretary to the 
Royal Society , from the Rev. John Swinton, 
B. D. of Chrift- Church, Oxon. F. R. S. 

Reverend Sir, 

Read Feb. * 6 , T~) E I N G on the Parks, or public 
1761. Jq univerfity-walk here, on Sunday, 
Sept. 21, 1760, from 6 !l 40' to f 2/ P. M. fuch 
a meteor exhibited itfelf to my view as I had never 
feen before. [ Vide Tab. III.] A dark cloud, like a 
pillar or column of thick black fmoke, and perpen- 
dicular to the horizon, appeared in the N. W. pufh- 
ing gradually forward towards the zenith, and at laft 
extending itfelf almoft to the oppofite part of the 
heavens. It was at firft feveral degrees broad, but 
grew broader and broader, as it approached the ze- 
nith ; through which it paffed, and nearly biffedted 
the hemifphere, in a wonderful manner. At f this 
furprizing arch, falling little Ihort of a femicircle, 
O 2 that 
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that would have refembled an Ins, had not the 
colours of it been different, leaned to be com- 
pletely formed. I lay, " had not the colours of 
“ it been different ” bccaufe the lower part was ex- 
ceeding black, but the other fubfufeous only and 
white. The exterior limb of this arch as far as the 
vertex was tinged with a pale yellow, that gave it no 
difagreeable appearance. The edges of it were at 
firft tolerably fmooth, and pretty well defined, but 
afterwards became rugged and irregular. The whole 
moved with the wind, from the firil to the laft mo- 
ment of its cxiflence. For a few minutes, it rendered 
the moon abfolutely invifiblo. That planet had, for a 
confiderable time before its approach, been fomewhat 
darkened by the thick hazy air; which, however, 
did not totally obfeure it. The trad near the northern 
part of the horizon, contiguous to the meteor, was 
interfperfed with fufeous caliginous clouds, and that 
near the zenith with fome of a whitifh colour. All 
of them were very diftinguifhable from the pheno- 
menon itfelf. They grew gradually paler and paler, 
till they were intirely difperfed. About yh ay' r. M. 
all remains of the meteor were fo pcrfedly diffipated, 
that not the fainted: traces of them were to be fecn. 

That this phenomenon was a Water-Spout , or 
rather the firft appearance of one, though the proper 
Spout itfelf was not vifible, will perhaps not be denied 
by any perfon moderately verfed in natural hi dory. 
The foregoing defeription leans to render this at leaft 
extremely probable. This meteor made a confider- 
able impreffion upon the minds of the vulgar here. 
Several of the lower fort of people, according to 
cuftom, believed it to portend fome calamitous event 
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One of them declared, that it would prove a fcourge 
(as ihe imagined it to refcmblc a whip or fcourge) to 
this nation j and others, even lefs fuperflitious, were 
flruck with no fmall degree of aftonifhment at fo 
unufual a fight. The weather was mild, or rather 
warm, the whole day. The wind, during the con- 
tinuance of the phenomenon, and almoft ever fi nee, 
was W. S. W. though it did not then exceed a very 
gentle gale. 

When or where the di ffolution of the Spout hap- 
pened, provided we admit of the foregoing fuppo- 
fition, I cannot pretend to fay ; not having received, 
from any perfon, the leafl information on that head. 
The weather for three months before was, with very 
little intermiffion, hot and exceeding dry, fuch as gene- 
rally precedes meteors of this kind As the phe- 
nomenon was feen, by the Reverend Dr. Neve, Fel- 
low of Corpus-Chrifti College, at Middleton-Stoney, 
twelve miles from hence, and (as I was told by 
Samuel Wilmot, Efqs) at Sandford, N. W. of that 
village, a few miles farther from this place, at the 
very time that I obferved it, and attended by cir- 
cumftances nearly the fame with thofe that occured 
to me ; it muft have been, as might eafily be dc- 
monftrated, of a pretty confiderable height. 

Perhaps it would be difficult to find an account of 
a meteor relembling this in every particular, cither in 
antient or modern hiftory. '7 is certain, a Jimilar 
one is not remembered, or recorded, ever to have 
been feen here. Such appearances at fea, on our 
coafts, are very uneommon ; but at land, efpecially fo 


'< Pbihf. Tianfafi. Vol. XXII. n, 270. p 805. 


far 
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far diftant from the fea as is Oxford, extremely rare. 
I therefore judged, that a fhort dclcription of it might 
not be altogether unacceptable to the Royal Society. 
I jlhaU only beg leave to add, that a moft terrible 
ftorm of rain and hail followed it, which continual 
from a little pad: 3 to near 5 o’clock, the next morn- 
ing j that we have had much of fuch ftormy weather 
here, and in the neighbourhood of this city, ever 
fince j and that 


I am. 

With all pofliblc confidcration and eftcem, 
Good Sir, 

Your moft obliged, 
and moft obedient, 

humble fervant, 

John Swinton. 

Chrift-Church, Oxon, 

Sept. 27, 1760. 


XIX. An 
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XIX. An Account of fome ProduBims of 
Nature in Scotland refembling the Giants- 
Caufeway in Ireland : In a Letter to the 
Right Reverend Richard Lord Bifiop of 
Offory, F. JR. S. from Emanuel Mendez 
da Cofta, F. R. S. 

To the Right Reverend Richard (Pococke) Lord 
Bijhop of Offory. 

Mincing-Lane in F enchurch-Street, 
My Lord, March 5, 1761. 

Read March 5, TTOUR Lordfhip having communi- 
I?6u X cated to the Royal Society, at 
their laft meeting, an account of fome rocks at the 
entrance of the harbour of Dunbar in Scotland, 
which are formed into pillars, like the growth of 
the famous Giants-caufeway, but which are folid, 
and not joined like them, I take the liberty to fend 
your Lordfhip the following account of a like na- 
tural production in other parts of Scotland, which 
was communicated to me by my ingenious friend 
Mr. Murdoch Mackenzie, who, by order of the 
Lords of the Admiralty, furveyed the coafts of that 
kingdom, and which came too late to be inferted in 
its proper place in my work. 

In Cana ifland, which is four Englifli miles long, 
to the fouthward of Skye, and near the ifland of 
Rum, the rocks, about a quarter of a mile above the 
harbour, rife into polygon pillars fouthward. About 
two miles from the weft end of Cana, is a low rock, 

or 
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or fmall ifland, where is a very regular pavement of 
hexagon Hones, each about a foot deep, and about 
nine inches over. They form a fmooth uniform 
pavement; and the fides of all the Hones lie extremely 
contiguous, or elofe. Immediately below this upper 
pavement, lies another exactly like it. The pillars 
are jointed exadtly like thofe of the Giants-caufoway, 
and arc laid with their concavities downward, and 
their convexities upward ; and their hollows are 
as much in proportion to thefe pillars, which are 
fmallcr, as they arc in thofe of the Giants-caufcwav. 
Thele places are about noo miles northward diflanfc 
from the Giants-caul'eway. 

If your Lordfhip chufes to communicate this ac- 
count to the Royal Society, it is at your Lordfhips 
pleafure. 

I am, 

With great refpedt, 

My Lord, 

Your Lordlhip’s 

Moil devoted and 

obliged humble fervant, 

Emanuel Mendez da Cofla. 


XX. Elements 
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XX. Elements of new fables of the Motions 
of Jupiter j Satellites : In a Letter to the 
. Reverend Charles Mafon, D. D. Wood- 
wardian Profejfor in the Univerfity of 
Cambridge, and F, R. S. from Mr. Ri- 
chard Dunthorne. 

SIR, Cambridge, March 3, 1761. 

Read March 5, fTTl HE public employment *, wherein 
176 '• J[ I am at prefent, and for feveral 

years paft have been, engaged, not permitting me to 
make new tables of the motions of Jupiter’s fatellites, 
according to the laft corrections I had (from a com- 
parifon of more than eight hundred obfervations) 
made in the places and orbits of thofe planets, I am 
at laft perfuaded to communicate, by your means, to 
the Royal Society, the elements of thofe tables, 
hoping they will prove no unacceptable prefent to 
aftronomers. 

The tables are defigned upon the plan of thofe of 
Mr. Pound for the firft fatellite, publiflied in the 
Philofophical Tranfa&ions, N° 36 1. except that I 
have not deducted the grenteft equations from the 
epochs, as is done by Mr. Pound. 

The epochs of the conjunctions of the feveral fa- 
tellitcs with Jupiter, fitted to the Julian year (before 
the alteration of the ftyle in England), and to the 
meridian of the Royal Obfervatory at Greenwich, 
are as follows. . 


* That of furveyor to the corporation of the great level of the 
fens. 

Vou LIT. P Jub 
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Jnl. 

>c us 

Conj* tftfat. 

Num. 

Num. 

Num. 

Conj. 2d fat. 

Conj* 3d fal. 

C0ni.4ihf.it. 

cur- 

rent. 

D.1I. ' " 

A. 

B. 

c. 

im ' " 

D.Il. ' " 

D.H. > » 

lyzU 

1748 

1768 

0 21 58 

0 3 7 x8 

1 2 44 si 

630 

316 

* 

962 

278 

484 

17; 

869 

0 ?t 20 O 

3 l 33 24 

1 tS 2^1 34 

G 4 ;/ 0 
3 J8 7 >4 

i \ ^8 

’• ; '< r > 

1 !(> yi 41 

I 3 ,0 2! 


Number C is the period of 437 days (wherein the 
three innermoft fatcllites return very nearly to the 
fame fituation in refped of one another, and of Ju- 
piter’s fhadow), in millefimals of a circle ; and mull: 
be correded by the equation of number B, under a 
contrary tide. 

The fecond fatellite has a fynodical equation of 
id' or 17' in time (whofe revolution is in this period), 
to be fubtraded, if numb. C be lefs than 500 j added, 
if greater. The firft and third fatcllites have alfo 
fmall fynodical equations (returning in the fame 
period), that of the firft fatellite being about 3', of 
the third about 2' in timej both to be added, if 
numb. C be lefs than 500 * fubtraded, if greater. 

The orbit of the third fatellite is manifeftly cx«* 
centric, as well as that of the fourth. Its apojovium 
in 1728 was about io° of r, and moves forward 
35 0 in 20 years : its greateft equation is about 15' in 
the fatellite’s orbit, or 7' in time. 

The apojovium of the fourth fatellite in 1728, was 
In 12 0 30' of and moves forward about ia° in 
ao years : its greateft equation is 53' in the fatcllite’s 
orbit, or 59' in time. 

I found no reafon to make any alteration in the 
femi-durations of the eclipfes of the firft fatellite 
from Mr, Pound’s tables. 

The 
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The greateft femi-durations of the eclipfes of the 
fecond, third, and fourth fatellites in the nodes, are 
1I1 27', ih 47', and 2 h 24 *, refpedtively. 

The nodes of the fecond fatellite feem to be at reft 
iu about 50° of zz and €i ; but the inclination of its 
orbit varies from z° 50' to 3 0 52': it was leaft in 
166S, greateft in 1715, and feems to have been at 
its greateft and leaft once in the intermediate years. I 
fuppofe it at the leaft in 1 7 3 o . 

The nodes of the third fatellite in 1727, were in 
1 61° of S 3 and a, and move forward about 
in 20 years: the inclination of its orbit in n<>95 
was 3 0 , and has been increafing ever fince: it feems 
as if it would get to its maximum about 1765, and 
would then be about 3 0 24'* 

The nodes of the fourth fatellite in 1730 were hi 
134° of « and sit and move forward 2° in 12 years: 
the inclination of its orbit is about 2 0 4p> afl d does 
not feem to vary above one or two minutes either 
way. 

From thefe elements, it will be eafy for any per- 
fon, moderately {killed in fuch matters, to conftrudt 
tables of the motions of the fatellites in the method 
of Mr. Pound, which may be feen in the latter part 
of Halley’s tables. 

I am, SIR, 

Your humble fervant, 

Richard Dunthorne. 


* The femi-durations of the eclipfes of the fourth fatellite will 
be about 2 ' more at the afcending, and z' lefs at the descending 
node, on account of the excentricity of its orbit. 

P a XXI. Dlf- 
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XXL DiJJertatmem banc de Zoophytis, 
Regia Societati Scientiarum Anglia: lc~ 
gendam et judicandam frccbet Job Barter, 
Med. DoElor . Acad. Caf. Reg, Soc. Angl. 
et Holland. Sodas. 

Read April 2, /^vUUM varia multumque inter fe 
I?6l ‘ v^/ difeordantia, quae de coralliorum, 

lithophytorum, corallinarum, et id genus nature 
operum origine et propagatione, aliquot abhinc annis 
prodierunt, feripta perlegens, plerofque corundum 
authores haec animalculorum, quibus adluerere depre- 
henduntur, opus et fabricam cxiftimare, animadver- 
terem, aliis tamen diflentientibus, verafquc efle plantas 
contendentibus j ipfe quidem dubius corpora ha*c 
examinare, propriifque perferutari experiments, de- 
crevi. 

Quo fa&o, tot perfedtee vegetationis figna, tamque 
folida reperx argumenta, ut eadem animalculis, adco 
minutis, ut, nifi boni ope microfcopii confpici, ne- 
queant, tamque fimplicibus, ut pauciflimis tantum 
gaudeant membris, ad opus ullum perficiendum plane 
ineptis, fuam debere origincm, cxiflimare ncquaquam 
potuerim. 

Simul tamen, hsec animalcula, apicibus corallina- 
rum non inciderc tantum, fed ita cohaercre quodam- 
modo, experiebar, ut adhuedum dubius, nihil fatis 
certi definire aut pronunciarc auderemj donee vir 
magnus Linnaeus, novo has tenebras lumiue dil pol- 
lens, fubflantias has zoophytorum nomine indigita- 

bat : 
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bat : id eft, <c Compofita animalcula, in bivio ani- 
“ malium vegetabiliumque conftituta, radicata plera- 
** que cauiefcunt, multiplicata vita ramis, gemmis 
<e caeduis, metamorphofique florum animantium, 
“ fponte fefe moventium, in capfulas feminiferas 
« tranfeuntium. Ac fi plant® effent zoophyta, fenfu 
“ motuque deftitutaj et zoophyta ver® plant®, fed 
“ fyftemate nerveo, fenfus motufque organo, in- 
“ ftrud® (a)” 

Ulteriori examine h®c mihi digna videbatur fen- 
tentia, quia mire res alias illuftrabat, qu® antea ob- 
fcur® et incomprehenfibiles mihi fuerant vif®. Novo 
itaque ftudio et attentione h®c natur® opera iterum 
c®pi perfcrutari? fi forte de eorum origine et pro- 
pagatione alterius quid certi comperire poflem. 

Haud ignorabam, qua ratione natura ab homini- 
bus ad animalia procedat, qu® intelledtu atque fenfi- 
bus parum a nobis differunt : quaque cadem parvis 
ad talia animalia defeendat gradibus, qu® vix ullam 
vitam aut motum habere videntur. . 

Natur® etiam ferutatoribus difficillimum efle mo- 
leftiflimumquc noveram, regnum animale in determi- 
natas daffies, genera et fpecies diftinguere: dum 
inter ca, qu® determinatis caradteribus difereta, et 
certo quail orbi inclufa funt, femper intermedi® qu®- 
dam fpecies reperiuntur, qu® utriufquc proximo ac- 
cedentis fpeciei quid poflideant, ct ita copulationem 
quad duarum diverfarum fpccierum conftituant : co- 
lorum ad inftar, qui ita commifeentur et quafi percunt* 
ut nemo veros cujufquc fines determinate poflit. 


(a) Syftema Natur®, Edit, dec, p> 643. 


Subibat 


6 
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Subibat etiam acutiffimum philofoplium Leibnit- 
fium ex lege continuitatis praevidifle jam ct pradixiflc, 
hiftoriae naturalis perveftigationc, olim corpora rc- 
pertum iri, quee aequo jure animalibus ac plantis ac« 
cenferi poffunt : quia corpora quaccunque creata non, 
nifi unicam fiftunt catenam, quorum quippe diverfae 
fpecies, inftar annulorum diverforum, tarn ardtc fo« 
ciate et copulate funt, ut ne fagaciffimi quidamfcn* 
fus, nec ipfa denique imaginatio, ubi unum incipiat, 
aut alterum definat, definire poffint. 

Planta eft corpus organicum, cxpcrs fcnfus ct 
motus fpontanei (/), conftans tamen vafis et liumo* 
ribus, ope radicis (c) corpori cuidam adhasrens, unde 
vite et incrementi materiam nancifcitur. 

Animal eft corpus organicum, quod fenfu et per- 
ceptione praeditum, fponte fua motus quofdam, fibi 
proprios, edere poteft. 

Hse definitiones, quantumvis inter fe diverfae, in 
zoophytis tamen conveniunt : radicc corpori cuidam 
adnexa crefcunt, et tamen fimul funt animalia, quae 
tadta fe fentire oftendunt, et efcam fibi convenientcm 


(A) Motum, qui in tangendis herb* vivas five mimofe foKis, 
rnaturis balfamin* cellulis leminalibus, coverfione heliotropii, ane- 
jmonoidis, &c. ad folem, in floribus et foliis quibufdatn fub vefpc- 
ram fe contrahentibus obfervatur, his objiei pofle non arbitror, quo* 
niam is mere mechanicus, non fpontaneus eft. 

(f) Dantur tamen plants, quarum radices nulli adliscrent cor- 
pori, quseque iifdem plane carere videntur; prioris generis funt 
hyacinthi, See. quoties bulbis, inferiore parte furfum convert, 
vitro aqua repleto, inferuntur, non minus Isetc crefeentes et flo- 
rentes ac alii, quorum flos furfum enafeitur : ad poftetius genus 
pertinent plant*, quae Temper aquae innatare videntur. 


confpi- 
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confpicantes, quorumdam membrorum motu, am- 
piunt et devorant. 

Ambas has qualitates, tam diverfas, manifcfto in 
zoophytis expertus, quam primum priftinam meam 
de his corporibus fententiam, prout, experientia ducc, 
veritati raagis congruere videbam, mutare non du- 
bitavi. 

Duo zoophytorum, genera Linnaeus ftatuit, dura 
five lapidea, ut tubipora, millepora, madrepora, qua; 
inter et corallium rubrum locum obtinet ; et mollia, 
ut ifis, gorgonia, alcyonium, tubularia, efehara, co- 
rallina, fertularia, pennatula, hydra, taenia, volvox (d) 
quorum odo priora, cum in mari inveniantur, in 
eorumdem ego naturam et originem, quatenus hie, 
in Zeelandia, acquiri poffint, aliquando inquirere, in 
animum induxi. 

Primo proprie fic didas corallinas examinare dif- 
orfus, omnes earum, quotquot mihi oblatae funt ipe- 
cies, non zoophyta, quamvis Linnaeus iifdem adnu- 
meret, fed veras e confervarum genere plantas effe, 
luculentiffime perfpexi. 

Numquam in earum apicibus polypi inveniuntur : 
femen contra cellulis inclufum (e), eodem, quo alias 
plant® marinse, modo produnt. Quod ipfum clarif- 
fime vidi, in 


(<s?) Quod fi definitum definition! omnino refpsndere debet, ex 
laudata modo Linnsei definitione pennatula, hydra, tenia, volvox, 
vocari zoophyta nequeunt (vera funt animalia), quia plane nihil in 
ic habent radici fimile, multo minus eadem ulli adhaerent cor- 
pori. 

(#) Vide Opufcula mea Subfeciva, Tab. i. fig. 3. 


Coralllna 
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Corallind dichtoma , capillar i, articulh cyllndri - 
tf/j, brcvijjimh , dichotomies , fubclavatis. Linn. 
N° 7. Sive Corallind ramulis dichofotnis, tc~ 
neris capillar ibus rubentibus, Ellif. Tab. xxiv. 
N° f . e. E. 

CoraHind dichotomy capilldrh articulh omnibus 
clavatis. Linn. N° 8. Sive Corallind dicho- 
toma , capillh denfa, crijlath J'permophora . Ellif. 
Tab. xxiv. N Q < 5 . f. F. In 

Corallina capillari y inf erne phinata , arti cults cy- 
lindricis. Linn. N° p. Sive Corallind alba 
J'permophora , £#////« tenuijfimh. Ellif. Tab. xxiv. 
N° 7. g. G. 

Atque de omnibus a Linnaco enarratis corallinarum 
Ipeciebus, folidiflimis addu&us rationibus fufpicor, 
licet omnes illas explorandi occaiio nondum mihi 
contigerit. 

Penicillus , five Corallina culmo j implies, ramh faf- 
ciculatis, fajligiatis , dichotomh fexiltbus inar - 
ticulatis. Linn. N° 10. Sive Corallina tubu- 
laria Melitenfs. Ellif. p. pa. Tab. xxxiv. 

a corallinis, fertulariis aut aliis zoophytis, plane eft 
alienus : vermis enim eft tubiphorus, ex fcolopen- 
drarum genere, ut clariffime ex carumdem deferip- 
tione patet (/). 


(/) Vide Opufcula mea Subfeciva, lib. ii. Tab. iii. fig. t. 

Verum 
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Verum alitcr comparata eft fertularia. Quod ft at- 
tentione fufficiente expendas, qua: de coralliorum 
origine dadtiflimus Donati (g), et ipfe de maximi 
generis polyporum in tubularia (h) olim dixi ; a 
primo ufque initio perfedtam omnino adefle vegeta- 
tionem, perfuaffimum tibi feceris. Liquet fane, ovula 
haecce tenerorum inftar geniculorum, novorum inftar 
membrorum, matris ex corpore pullulare, poftea ma- 
jora fieri, ramufculorum more fuccrefcere, et tan- 
dem ad maturitatem perdudta decidere, et lapidem, 
concham aut corpus aliud durum offendentia, vel 
glutinofa, qua inveftita funt, crufta, vel inaequali 
ipfius corporis fuperficie, donee foetus excludantur, 
inhaerefeere. 

Sola hujus ovuli tefta, proprie, natura, ft ita loqui 
liceat, vegetabiln eft, perinde atquc alia femina par- 
vas aliquot radiculas ad latus ejicit? quibus affix!, 
manet, et primum brevibus crefcit articulis. Inter- 
num vero hujus ovi animate eft, fimul cum tefta 
vegetabili, eadem ratione, eodemque tempore ado- 
lefcit ; in ramufculos difpergitur, e quibus temporis 
progreflu, alii fleres feu polypi prodeunt, qui fuum 
rurfus femen feu ovula, prout vocare libuerit, fuo 
gignunt tempore. 

Id argumento omni exceptione, ut mihi quidem 
videtur, majori, probatum comperi, in zoophyto 
quodam, quod 

Sertularia abietina, feu Sertularia denticulis fub- 
oppojitis tubulatis , calycibits ovalibus , ramulh 


(g) Hiftoire de la Mer Adriatique. 

<h) Opufcula Subfcciva, lib. i. p. 3 0, iii. fig. 4. 

Vol.LII. Q_ dternu 
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alternis. Linn. N° 5. Et Coralllna abielk 
forma , Ellifio dicitur, Tab. i. b. B. 

Et memoratara vcgetationcm, per quatuor fere, qui- 
bus fcrvavi, mcnfes, clariflitne peripexi. 

Sertulariam hano na&us, vivo coalitam oftrco, 
perlucido imponcbam vitro, aqua marina roplcto, 
qu;e bis, fcmcl ccrte, quotidic commutabatur. 

Quatuor circiter fcpliman'is intcrjcdlis, apicem fer- 
tularia) hujus baud parum cxtenfum, ct cx nova hac 
parte etiain polypos enafci, videbam. 

F 1 o. I. 

Quo minus per hoc tempus, fertularia nigricante 
confervarum cruftS, materia lanuginofa, fordibuiquc 
variis operiretur, ct polypi bullacei tanta copia, in 
iifdem augerentur, ut reliqui inde fuffocarentur po- 
lypi, impedire non potui : in recentibus tamen, variis 
in locis prodeuntibus, et adhuc puris ramuiculis, ve~ 
getatio luculenter confpiciebatur. 

F 1 g. III. C. 

Prius minutus emergebat articulus, qui inflar tu- 
buli, ad quatuor, quinque, imo o&o linear um longi- 
tudincm fuccrefcebat ; claplis aliquot dieluis ad latera 
hujus ramuii, minorcs quad gemmuhu alternatim re- 
gulariter confpiciebantur, quae quatuor aut fex dierum 
Ipatio, in perfcdlos adolefcebant polypos. 

Novo ramufculo lateral! emerturo, polypos medii 
hujus ramufculi cellulis luis latuitfe, incluiiquc man- 
jifie, mihi viii funt (z). Cum vero leneri hujus ra- 

mufeuli 


(/) Rofelius, qui in dulci aqua, majoii, quam ego in marina 
eommoditate, obfervaie infedta potuit, novcm in ilia zoophy* 

toruin 
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mufculi lateralis polypi adulti piodirent, omnes ali- 
quando per totos dies, expands bracchiolis, fuas extra 
cellnlas tnorari videbam, piu-cipue aflufa, modo rc- 
centi, aqua marina. 

Unde apparet, qua ratione zoophyti ftirps, aliarum 
inftar plantarum, craffitie ct proceritate augeri poflit. 
Perinde ac eodqm, quo ilia;, modo, in longituuincm 
cxcrefcit et crafTcfcit. Sola medulla intermedia ani- 
malis eft. 

Nonne obryzum et argentum purum, arbor um 
inftar et cum ramufeulis per fubftantiam lapidofam 
fodinarum, excrefcentia in iifdcm, contigit? Quanto 
potius animal in planta, ramorum more, crefcere 
poteft? Hinc limul patet zoopbyton otnnc proprio 
cx fcminc five ovulo ortum, quamdiu vivit, iempei 
crefcere poflfe. 

Omnibus hiftoriae naturalis ftudiofis, qui ctiam hax 
jnveftigandi cupiditate ducuntur, ita experturos, af- 
firmare aufim : mihi fane poftea Temper ita evenit : 
dum modo curent, ut litec zoophyta loco fubfrigido 
ct in conchis manentia ferventur, ct rcccnti aqua quo- 
tidie perfundantur. 

Qui vero tam procul a mari degunt, ut aqua ma- 
rina difficilius potiri pofiint, cupiditati tamen In®, 
polypis plumaceis (polypes If panache) in aqua dulci 
morantibus, obfervandis falisf.iccrc licet : quod ego 


torum genera, ajlcr polyporum nomine, deprehendit. Hi polypi, 
quamvis fertulanis niulto minores, eodvtn famen, quo hae, cief* 
centes modo, omnibus ctiam, quas ipf'e in iis deprehendi, qualita- 
tibus gaudebant : modo creiceudi per articulos, manfione in cel' 
lulis ante produfhonem novi rami, ne quidem except! s. 

Q 2 eodem. 
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codcna, quo hac defcriptd fertularia, tempore examen 
inftitui (/<:). 

Ambo enimjm: zoophyte, quoad animate, externa 
facie fimillima, primo obtuitu videntur cadem, fed 
quoad vegetabile fpe&at, multum inter fc different, 
quod in mari multo majus, et ramis magis, quam in 
aqua dulci, expands crefcit. 

Miror igitur maxime, viros laudatiflimos Ellifitim, 
Jaffieum, Donatum, &c. fertulariam tam pertina- 
citer opus five fabricam liorum animalculorum vo- 
care: cum ipfe Tremblcyus (/), qui primus ct ac- 
curatiffime hos polypes pkmiaceos deferipfit, jam 
dixerit, cdlulas pdyponm opus non eji\ ut tinearum 
cellules eorumdem opus funt , Jed, in qui bus hi polypi 
latent, cellulas, partem corporis eorum, fimtil cum Hits 
adolej'centcm, habendas. 

Quod fi jam hoc Trembleyi di&uin, et qua' modo 
de fertularia dixi, vera agnofeas, mox tibi perfuadebis, 
fertularias animalculorum, qua paucis fimpliciflimif- 
que membris, operari nihil, nihil c dicer e valent, fed 
mere paffiva, inftar floris, inftar coryophilli, in tubo 
fuo crefcunt et proferuntur, opus ncutiquam die 
poffe. 

Neque dubitabis, quin fertularia non tot, quot ei 
infunt polypi, capitum animal (w) ; quia iinguK 


(i) Vel qui fide dignis aliorum teftimoniis acquiefcit, legat 

landatum Rofelii opus, cui tilulus : Infectcn BdujUgung, in fup- 
plemento five tomo tertio, p. 595 — 617. Novcm zoophyta five 

fertularise in aqua dulci 1 eperiundsu, deferibuntur. 

(/) Memoires fur l’Hiftoire des Polypes. 

(//;) Hsec Donati eft fententia, in epiflola ad Trembleium. 
Phil. Tranf. 1757. p. 57. 

polypi 


4 







[ "7 ] 

polypi fingula fint animalia, qu® fola natare 
fibi folis efcam qusrere, poflunt j fed potius totidem 
florum, qui femine fuo projedo maturi decidunt, 
planta fit habenda. 

Liquet etiam tantum abefle, ut fertulari® polypo- 
rum procreatio eflet, ut hi tanquam fiores fpedati, 
fertulariarum potius fint produdum. 

Nec minus patet, cruftam five corticem, quo fer- 
tulariae toties ted® reperiuntur, quique ex continuis 
alius, ac fertularia gignit, polyporum generis, cel- 
lulis conftat, proprie ad fertularias non pertinere; 
fed alienum extrinficus allatum corpus efie. . 

Oper® pretium ergo erit, accurate inquirere, an 
non cortex, qui in corallis et titano-keratophytis oc- 
currit, eodem modo alienum ab his rebus corpus fit; 
et ideo an h®c corallia et keratophyta diverfa plane 
origine et alimento, quam ab hoc cortice fruantur ? 
Ut in primo opufculorum meorum fubfecivorum faf- 
ciculo jam demonftrare conatus fum. 

Exhicatio TAB ULiE. 

Fig. I. Repr®fentat ramulum zoophyti, quod ap- 
pellatur corallina abietis forma . 

Circa hunc ramulum a menfc Septembri 1758 ad 
Fcbruariilm 1759 fervatum, interea circumcre* 
verat afper c fordibus cortex : quinque menfibus 
ad minimum femel quotidie recens aqua marina, 
priori abjeda, adfufa fuit j et licet non multo in- 


(«) Vide Opufcula mea Subfeciva, I. p. 
apud RofeKum, toco citato^ p. 605. 


27. et plura fimilia 
creverit, 


A 
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crcvcrit, variis in locis latcralcs tanicn eniifit ra- 
mules, omnes polypis obfcflbs. 

pic. II. Eundem ramum lente infpedum cxliibct 

Litterse ambarum figurarum rebus ii ill era funt »<{ 
fcriptai. 

A. Tr uncus fertul arise, qui oftracodermati in. edit. 

B. Aliquot ramuli lateralcs, dum corallinam fen av\ 
bine indc cniiffi, et ab initio polypis obfefli. 

C. Ramuli apex, qui rcccns omnino purus eft, nee 
fordibus aut polypis in fed us. 

D. Major polyporum fpecies, principium zoophyti, 
quod cor alii na tubular ia appollatur, paruin increi- 
eens. 

E. Minima polyporum, five fertuhri & polypi mr , 
Linn, i o. fpecies deferipta, et audit magnitudine 
delineatain primo meo opufculo fubfecivo, Tab. iii. 
fig. i, A, B, C. Hujus fpecies fexcenta crant, 
adeo ut continua contradionc ct motu firpe con- 
fpedum obfufearent. 

Fig. III. Eft apex C duarum priorum figurarum 
microfcopio infpedus. 

A. 1 jocus ubi it trunco divulfus. 

B. Duo ramuli lateralcs cum polypis cx illis, tam- 
quam cellulis, prodcuntibus. Et 

d. Brachia explicantibns. 

e. Cellulae, in quibus polypi contradis braehiis fo 
penitus abfeondunt, tutnque inftar macula.* alba.* 
apparent. 


XXII. An 
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XXII. An Account ■ of an uncommon Pheno- 
menon in Dorfetflrire : In a Letter from 
John Stephens, M. A, to Emanuel Mendes 
da Cofta, F. R . S. 

SIR, 

Read April 9, A Sno effay, however imperfed, which 
i 7 6 i. jr\^ tends to illuftratc the operations of 
nature, can be unacceptable to the learned, I took 
the liberty to addrefs myfelf to you, in fetting forth 
the following ftiort, but juft account of a phacno- 
menon obferved in our own country, and, as far as I 
can recoiled, not hitherto deferibed. 

In the month of Auguft 1751, the air having been 
for fome time remarkably hot and dry, was changed 
of a fudden by a heavy fall of rain, and a high fouth- 
weft wind ; the cliffs near Charmouth, in the weftern 
part of Dorfetfhirc, prefently after this alteration of 
the atmofphere, began to fmoke, and foon after they 
burned, with a vifible though a fubtil flame, for fc- 
vcral days fucceffively ; and continued to fmoke, and 
fometimes to burn, at intervals, till the approach ol 
winter: nay, ever fince that time, clpccially after 
any great fall of rain, thunder and lightning, or a 
high fouth-weft wind (which drives the fea with 
great violence againft the cliffs, and beats off large 
pieces of them), the cliffs continue to fmoke, and 
fometimes to burn with a viftble flame; which, 
during the fummer months, is frequently obferved 
in the night-time. On examining thefe cliffs, in the 
year 17,59, I difeovered a great quantity of pyrites, 

not 
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not in any regular ftrata, but interfperfed in large 
maffes through the earth, and which proved to be 
martial j of marcafites, which yielded near one tenth 
part of common fulphur ; of cornua ammonia of dif- 
ferent fizes, and other {hells, but of the bivalve clats, 
which were cruftcd over, and as it were mineralized, 
with the pyritical matter j of belemnites, alfocrufted 
over with the like fiibftance : and the cliffs, for near 
two miles long, and from the furface, to 35 or 
40 feet deep, even to the rocks at high-water mark, 
were one bed of a dark coloured loam, ftrongly 
charged with bitumen. Moreover, I found alio a 
dark° coloured fubllance, rcfembling coal-cinder ; 
lbme of which being powdered, and waflied in di- 
ftilled rain-water, upon filtrating the water, and eva- 
porating it flowly to a pellicule, its falts fhoot into 
fine cryftals, and appear to be no more than a mar- 
tial vitriol : one ounce of this cinder-like fubfhuice 
yields one drachm of fait. I gathered up about one 
hundred pounds weight of the different kinds of thofc 
pyritae, marcafites, &c. which were laid in a heap, 
expofed to the air, and every day fprinkkd with 
water : the confcquencc was, that, in about ten days 
time, they grew hot, foon after caught fire, burned 
for fevcral hours, and fell into duff. Hence, there- 
fore, it is imagined, that thefe martial and fulphurous 
fofhls, by being expofed to the air and wet, by being 
agitated by the beating of the fea, and, if I may ufe 
the expreffion, by being electrified by the fnbtil flame 
of the lightning, take fire, which is favoured by the 
bituminous particles contained in the loam, and bum 
till all their phlogifton is confumed, and their iron, 
or martial earth, is diffolved in the acid of fulphur ; 

which 
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v/liich conftitutcs the martial vitriol, found to be near 
the one eighth part of this cindcr-like matter. 

When the cliffs were obferved to burn in the 
night-time, the flame was plainly perceived by a 
fpe&ator at a diflan ce 3 but, when he drew near to 
the place, feemingly on fire, he could perceive a 
fmoke, but no flame. In the day-time, nothing but 
a fmoke was perceived, except the fun fhined, when 
the cliffs appeared, at a diflance, as if they were co- 
vered with pieces of glafs, which reflected the fun’s 
meridional raysj but, upon drawing near to the 
places, where thefe luminous appearances were per- 
ceived, they difappeared, and the cliffs feemed to be 
covered with fmoke, which flunk of a bituminous 
and fulphurcous matter. 

I have alfo been an eye-witnefs of the fame kind 
of flame arifing from the Lodes in Cornwall, cfpc- 
cially fuch, as contained a great quantity of mundic 
and martial pyrites. Three times I have feen this 
flame arife from the earth in the night, and once in 
the middle of the day. In the night, a perfon, 
Handing at a little diflance, would imagine, that the 
place was all on fire, and even on drawing near the 
fame, he perceives himfelf furrounded with flame, 
but is not hurt 3 and in four or five minutes time, he 
perceives this flame to decteafe, and fall into the 
earth. In the day-time, the flame is of a diifeient 
colour, and not much unlike the flame, which ariles 
from a furnace. There aie fiveral mines dtllovuul 
in this county by thefe mineral fires, where there 
were no fymptoms of fuch mines before : but it is 
generally obllrvcd, that they abound with marcafite 
and pyrites. Mot cover, thefe mineral flames, arifing 
Vol. LII. R fi' 01u 
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irotn ignited pyrites, arc frequently difeovered in the 
bottom of mines and coal-pits ; and are often detri- 
mental, and fometimes ddlrudlive, to the miners j 
which made the late learned Dr. Woodward, and 
others, imagine, that they were vapours anting from 
an abyfs. 

From what has been faid therefore, wc may, in my 
humble opinion, draw the following concluiions. 

i. That all fubterraneous fires, even thofe of 
Ilecla, Vcfuvius, and ihtna, together with thofe ob- 
served in the mines and coal-pits, are eaufed by the 
heat and fixing of pyrites and marealitos. 

a. That the waters of our hot baths derive their 
heat from palling over a bed of ignited pyrites. In- 
deed the folid contents of thofe waters do evidently 
prove this affertion being nothing more than fuch par- 
ticles of the pyrites as are folublc in water. 

3. That thefe mineral flames will be more or 
lefs fubtil, according to the minutenefs of the par- 
ticles of the combuftible matter, and the quantity of 
phlogifton, which they contain. 

4. That the convulfive motions and tremblings 
of the earth are eaufed by the heat of the burning 
pyrites expanding the air contained in its bowels. This 
is clearly proved, by their caufing, immediately after, 
an eruption of the earth, which generally difeharges 
a dark coloured cinder-like and frothy matter. And, 

5. That thofe places, where the earth contains 
the greateft quantity of pyrites and marcafites, Will 
be moil: liable to thefe convulfive motions and trem- 
blings, no other natural caufc contradictory. 

However, Ifhall, with great refpedt, fubmit thefe 
obfervations to the confideration of the Prefidcnt and 

Fellows 
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Fellows of the Royal Society, to whom, Sir, if you 
will be fo kind as to communicate them, you will 
greatly oblige, 

S I R, 


Woodftock-Street, 
April 4, 1761. 


Your very humble fervant, &c. 

John Stephens. 


XXIII. Additional Obfervatiom upon fome 
Plates of white Glafs found at Hercula- 
neum: In a Letter to Charles Morton, 
M. D. R • S . S. By J. Nixon, A. M. 
and F. R . 

* 

Dear Sir, 

Read April 9, TN a paper, which I had the honour 
1761 ’ X t0 p re f ent t0 this learned Society about 
* two years ago, I offered my thoughts upon fome 
plates of white glafs found in the ruins of Hercula- 
neum. I now beg leave to add fome more obferva- 
tions, with a view partly to explain and fupport what 
I then delivered, and partly to communicate fuch 
new informations, as I have fincc received, relating 
to the fame fubjedt. 

I obferved f , upon the authorities produced by 
Monf. Renaudot J, that glafs plates were not applied 

* Phil. Tranf. Vol. L. Part II. 
t Ibid. p. 602. 

i Mem. de l’Acad, des Infcript. Vol, I. 

R a 
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for magnifying objects in optical experiments, till the 
beginning of the thirteenth century : but, upon re- 
viewing his diflortation, I find he finks the antiquity 
of that ufage a century lower than this. That learned 
writer adds further, “ That with regard to this qut> 
« ftion, whether the antients made their aftronomi- 
* c cal obfervations without telefcopes, the affirmative 
tc is looked upon as certain j becaufe, if this inven- 
“ tion had ever been known before, there is all 
“ imaginable reafoti to believe, that the utility, 
“ which would rcfult from it, not only in afl.ro- 
“ nomy, but for fevcral other purpofes, would have 
“ prevented its being afterwards loft.” IVloni. Re- 
naudot declines entering into this controverfy; but 
obferves, that Mabillon mentions a manufeript he 
faw in an abbey in the d'oeefe of Freifingen, wherein 
Ptolemy was reprefented obferving the ftirs with a 
* tube, like our modern pcrfpc&ivc-glaflfcs. This 
manufeript is faid to have been written in the be- 
ginning of the thirteenth century ; which date (fays 
Monf. Reoaudot) is the more remarkable, bccaule 
plain fpedtacles, which Ihould feetn likely, in the 
nature of things, to have been invented firft, do not 
appear to have been known till a hundred years after. 
Then, having produced the evidences, which prove, 
that this latter difeovery was made about the time 
above-mentioned, he concludes with faying, tc that* 

* Mabillon does not mention, that the tube had glafles j neither 
indeed was that circumftance eaiily difcoverable. Pci haps fuch 
tubes were then ufed only to preferve and dire£l the fight, or to 
render it more diftimft, by Angling out the particular objefl. looked 
at, and {hutting out all the rays reflected from others, whofe pro- 
ximity might have rendered the image lefs precife. 


“ WC 



[ I2 5 ] 

« we have nothing of this nature with regard to te- 
tc lcfcopes.” 

The reafon of my enlarging upon this article is a 
paffage I have lately met in that learned antiquary, 
Mr. Rowland, which may fcem to contradidt the 
©bfervation produced above. This * author alleges 
the authority of Hecatanis (apud Diod. Sic. tom. i. 
p. 1 59. Ed. Weffel.) for faying, that the Hyperborei, 
who inhabited an iiland in the Northern ocean, op- 
polite to the Celtae, “ could (as if they had the ufe 
“ of telefcopes) Ihow the moon very near them, and 
(t difcover therein mountains, and heaps of rocks, 
u which that inftrument only can difcover.” That 
we may diftinguilh how far Hecatreus is concerned 
in this paflage, it will be proper to give a literal 
tranflation of it from the original ; viz. « They fay 
“ further, that the moon, viewed from this iiland, 
“ appears to be but at a very little diftance from the 
u earth, and to have certain protuberances, like land, 
“ vifible on her furface f.” Now, it may be ob- 
ferved, in the firft place, that this phenomenon, if 
real, may perhaps be explained by the refrndtion of 
the moon's rays in palling through the atmofphere 
of the earth, which, in an iiland fituated voy far 
north, might be continually charged with an extraor- 
dinary quantity of vapours. Or further, as Hecataeus 
mentions it upon hearfny only, and fubjoins fome 
other circumftanccs in the fame chapter relating to 
this iiland, which are entirely of a fabulous call, 

* Mona Antiqua, p. 76. 

t <bcurl i'i t i* 2 saj W s» rcturwf tw Nrhru tpalnS'eu ’jra.vnhui 
iAiyoi/ TnsflU, Kj Tims &&%«{ ytaS'us t<w 

. we 
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' ; , ,iuy juftly qucftion the * truth of the fad ; and, 
cnidlquently, f lull l not be obliged to maintain the 
neceilaiy exigence of teldcopcs in thofe limes, in 
older to account for it. 

As it appears *Js that neither the lapis fpecularis, 
nor glafs, was uled for windows before Seneca’s time j 
and it cannot be fuppofed, that the Romans, a people 
of i'o refined a tafte in other inftances, would fuffor 
their apartments to be expofed to the free entrance 
of winds, See. it may be reafonably a iked, What 
fupplied the place of thofe materials before ? To 
Satisfy this enquiry, it is to be obferved, that feveral 
other materials are mentioned by antient writers, as 
ferving the purpofe before us } fuch as thin hides, or 
% {kins, like our parchment, mentioned by Philo- 
ponus. Pliny likewife informs us, that the horns of 
the urus being cut into thin laminx were || trans- 
parent, and fupplied, in fome meafure, the ufe of 
our lanthorns ; and wc may probably conclude, from 
the analogy of things, that they ferved for window- 
lights alfo ; efpecially, as we meet with windows 
made of horn (corneum fpecular) inTertullian, who 
wrote within lefs than two hundred years after Pliny. 

To thefe, we may add the vela, made of § hair- 
cloth, or pieces of hides ||||, which Pitifcus (upon the 


* Vide WefleKum, not. in loc. 
f Phil. Tranf. Vol. L. Part II. p, 605. 

J Apud Salm. Exerc. Plin. T. ii. p. 109$. Ed. Par. 

|| Plin. Nat. Hift. L. xi. c. 37. In laminas fcdla tranflucent 
atquc etiam lumen inclufum latius fundunt. Apud Salmuf. Plin. 
Ex. T. i. p. 260. 

§ Vela cilicia. Ulpian apud Le Antichita di Ercolano cfpoftc, 

p. 268. 

HI Fabretti. Ibid, p.256. The makers of thefe vela, Sicmww/. 
A£t. 18. 3. ibid. 

2 authority 
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authority of Ulpian) fays, were in ufe before the in- 
vention of windows of the lapis fpccularis, or * glafs. 
Ulpian indeed, in the paffage Pitifcus refers to, only 
mentions them as fubfifling together with the f latter : 
but it feems obvious to conclude, that the vela, being 
an invention lefs ptrfeCfc and commodious, were prior 
in time to the fpecularia, which are to be regarded as 
a fnbfequent improvement of the former. iNotwith- 
Handing this, .the vela Hill continued in queflion, 
even after the introduction of window fences of Hone 
or glafs, and ferved as canopies, or $ umbrellas, to 
keep the fun from places expofed to the open air } as 
the others fecured the inner parts of the houfe from 
cold, &c. 

I took notice |j of the natural connection there 
feemed to fubfifl between the ufing of plates of glafs 
for adorning the infide of apartments in antient times, 
and the employing them for introducing light into 
thofe apartments.. This obfervation has been fup- 
ported by a letter I received from my learned cor- 
refpondent, Abbate Venuti, at Rome, dated Decem- 
ber 30, 1759, wherein he informs me, that he had 
lately read, in fome anecdotes of Cardinal Maximi, 
“ That as they were digging among the ruins on 
“ mount Caclius, in the laft century, they found a 
« room belonging to an antique dwelling-houfe, that 


* Pitifcus, Tit. Specular. 

f Specularia et vela, qu£e frigoris caufa et imbiium in domo 
funt, Ibid. 

t Specularia-vela, quae frigoris, vel umbrae caufn, in domo funt 
Ulpian apud Le Antich. See thefe vela exhibited, Tavol. vi. 1 : 
49. ibid 

|| Phil, Tranf, Vol. L. Part II. p. 606. 


“ had 
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« bad all Its Tides within ornamented with plan s of 
« glafs, Tome of them tinged with various colours, 
* c others of their own natural hue, which was dulkv, 
t{ occafioned by the thieknels ol the niafs, oi which 
tc they con lifted There were likcwiie in the lame 
« apartment, window-frames compofcd of marble, 
« and glazed with lamina' of glafs.” But as the Ab- 
batc did not take upon himfelf to afeertain the real 
age of this building, 1 fliall not pretend to lay any 
greater ftrefs upon this difeovery, than I did upon 
tlie obfervation, for the fake of which I produced it, 
for proving the point I had then in view, viz. that 
the ufage of glafs for windows was (probably) nearly 
of the fame antiquity with that of adorning houfes 
with it. 

I informed the Society f, that I had not been able 
to trace up the conftruding of windows with plates 
of glafs, fuch as thefe found at Herculaneum, higher 
than two hundred years fliort of the overthrow of that 
city : but, fome time after, a paflage in Baronius was 
fuggefted to me, which feemed to carry the antiquity 
of this pradice much higher, even to the 4 id year 
of the Chriftian am It was a quotation :{; from 
Philo Judaeus, wherein he gives an account of C. Ca- 


Nam cum laminae craflioris eflent moils, colorcm oparnm 
nigrantemquc reddebant. Vcnuti. T'his would be the dkd of 
the antient glafs, if it was of a coarfer compofition than outs: 
and that it was fo in fad, a very eminent ctitic, both in faued 
and profane literature, thinks, may be collected from St. Paul’s 
words, i Cor. xiii. 12. “ Now we lie, but through a ul.tls 
“ darkly.” 

f Philof. Tranf. Vol. L. Part II. p. 608. 
j Baron. Annal. Ecclef. I’, i. A. C. 42, p. 335. Col. Agrip, 
1621. 

ligula’s 
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ligula’s reception of the Jewifh deputies. fc When 
“ (fays he) we had entered upon our harangue, the 
tc Emperor perceiving, that feme things of -no fmall 
“ weight were urged, and that others no lefs flrong 
“ were likely to be alleged, he broke off the audi- 
“ ence, and hurried away, with great precipitation, 
<c into a fpacious hall : there walking * about, he 
“ commanded the windows to be fhut oil every fide, 
“ confiding of white glafs, refembling plates of the 
ec lapis fpecularis, which admit the light, but exclude 
<c the wind and the fun.” 

This authority indeed, if genuine, would have 
fully anfwered my purpofe ; but, upon confulting 
the text of Philo, I was fully convinced, that the 
Cardinal’s tranflation of the latter part of this pillage, 
which alone affedts the prefent inquiry, was diredtly 
contrary to the original ; whicli imports, that the 
windows in the imperial apartment confided of la- 
minae of ftone, almod as tranlparent as glafs f. 

I cannot leave this paffage, without taking notice 
of that conclufion of it, viz. “ That the windows of 
“ the lapis fpecularis admitted the light, but excluded 
the violent heat of the fun.” This feems to prove. 


* Obambulanfque juffit claucU feneftras vitro candido fimili la- 
pidibus fpccukribus, cjuibus lux admittitur, ventus et fol excludi- 
tur, This verfion of Ilaronius is the fame verbatim with that in 
the editions of Geneva 1613, Lut, Par, 1640, and Fiancf. 1691. 

f TI&tcLtIu rdf \v BvqiJ'a; d I’aKiupd’wa.t roif ulhrn asv»*; 

ftcLycLViirt Tra&irWurtuf 01 7) yiv (pwf xk lynAfyeiv, 

A sej liv cL 7 t m* rKoyulv Ed* Put. 1640 k Franc. 1691, 

Since the writing of this, Dr. Dirch has informed me, that Dr. 
Mangey has tranflated this pafTage agreeably to my idea, via. La- 
pidibus haud minus pellucidis quam vitro candido, 

Vol. LIL S that 
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that the fpecularla in Martial were made of the fame 
materials, if this reading adopted by Salmafius, &c. 
is to be followed j viz. 

Specularia puras 

Admittunt luces, et fine foie diem. 

L. viii. Epig. 14. 

But other copies have it 

Specularia puros 

Admittunt foies, et fine face diem *. 

This reading is cfpoufed by Colleflus, the Dauphin 
editor, who further explains (puros) by (nitidos)j 
and yet, in his notes, tells us, that thefe fpecularia 
were of ftone or talc ; which they could not have 
been, confidently with Philo’s account, but mull 
have been of glafsj and confequently, we Ihould 
have an evidence in Martial for the ufage of glafs in 
windows, as early as the firffc century : for that poet 
lived in Rome from A. C. 7 1 to 1 00. 

But perhaps thefe (feemingly) contradictory read- 
ings of this palfage may be reconciled, as to their 
fenfe, by interpreting (puras luces) in the one, and 
(puros foies) in the other, to mean the mild light 
and warmth of the fun, which remained after the 
greater part of its rays had been cither reflected by 
the exterior furface, or abforbed within the interior 
pores of the ftone ; or, as Milton exprefles it. 

The fun fhorn of his beams. 


* Ed, Ingolft. 1602. Fitifcus Specular, &c. 


Upon 
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Upon this hypothefis, line fsece will fignify the ex- 
clulion, not of the rain, daft, &c. as it is explained 
by the commentators, who follow this reading ; but 
that of the grufs body of the fun’s rays ; and fo will 
coincide with fine foie diem, in the other copies. 

As I quoted * Ladtantius (De Officio Dei, c. viii.) 
to prove the ufe of glafs in windows in his time, viz. 
the third century, I hold myfelf obliged to take no- 
tice of the cenfure, which Cortius and Longolius pafs 
upon this father, and which is as far from being can- 
did, as the authorities they appeal to are from proving 
it true. Thefc gentlemen, in their notes on Pliny 
(L. ii. Ep. 17.), boldly pronounce the father mif- 
taken (peccavit Ladtantius) with regard to the paflage 
I produced from him : and they fupport this charge, 
by referring to Liplius on Seneca de Prov. C. iv. & 
Epift. po. and to Pliny Hift. Nat. L. xxxvi. c. a6. 
Now, whoever confults Lipfius on the places here 
referred to by thefe editors, will find nothing therein, 
but obfervations relating to the lapis fpecularis, viz, 
the reafon of its name j the countries where it was 
found ; its ufe in window-fences, for dining-rooms, 
bed-chambers, baths, porticos, and even in orchards 
and gardens. This is what nobody ever denied, and 
what even Ladtantius himfelf intimates, in the -f 
paflage before us. How, therefore, this can affedt 
that father’s teftimony, relating to the ufe of glafs in 
windows, exceeds my imagination to conceive. And 


* Phil. Tranf. Vol. L. Part II. p. 608. 
t Manifeftius eft, mentem eil«, quae ea, quas funt oppofita, 
tranfpiciat, quafi per feneftras lucente vitro, aut lapide fpeculart 
obduftas. 
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as for Pliny, I fuppofe it will readily be allowed me, 
that no writer, how refpe&able foever his authority 
may be, can poflibly prove another, who lived two 
hundred years after him, miftaken, when he alludes 
to the practice of his own times. 

As I hope the evidence is now undeniable, which 
I produced in my differtation, to prove the ufeof 
glafs in windows to have been as early as the third 
century (not to mention the probable reafons there 
offered to fhew, that it might have fubfifted fomc 
ages before), it may not be unacceptable to the cu- 
rious in antiquity, to obferve the flow progrefs this 
very commodious invention made in travelling to- 
wards the weft j iince it appears, by our hiftorians *, 
that it did not reach our illand till the feventh cen- 
tury j when it was brought hither from France, 
either by Benedict abbot of Winal, or Wilfrid arch- 
bifhop of York $ as f lanthorns of horn were in- 
troduced by King Alfred, about the fame time, viz. 
680. 

Having now proposed all I had to offer, relating 
to the feveral ufes of plates of gkfs, already men- 
tioned in my effay, I beg the Society’s indulgence 
to permit me to fubjoin two others, which I have 
met with fince that communication. 

The firft of thefe was fuggefted to me by my (late) 
worthy friend Smart Lethieullier, Elqj wlio, laft 
winter at Bath, informed me, that he had in his 
collection an urn, of a quadrangular figure, which 


* Simon D unelm, Hift. Ang. Script, p, 92, Stubbs Adt, Pont. 
JEbor. Hift. Ang. Script. ' 1 

f Stavefly’s Hift. of Churches, p. 103. 

had 
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had been divided into two equal parts by a plate of 
glafs, the veftiges of which were ftill remaining. 
He was of opinion, that the cells made by this par- 
tition contained the remains of fome pair, eminent 
either for their conjugal affection, or fome of the 
other connexions of focial life. This conjeXure, 
highly probable in itfelf, is farther confirmed by 
fimilar examples in antiquity. Thus we find in 
Montfaucon * the figure of a fquare urn, wherein 
were contained the alhes of a man and his wife, as 
appears by the infcription upon it. Another urn is 
reprefented (Plate JLVII.), which held the afhes of 
a mother and her daughter. To which we may 
add a third (Plate LY.), covered with a fquare flat 
tablet of ftone, on which were three infcriptions, 
fignifying, that the remains of three perfons, whofe 
relation to each other is not fpecified, were inclofed 
therein. 

The other inftance was tranfmitted to me by the 
Abbate Venuti, in a letter from Rome, dated Sep- 
tember 27, 1759 . viz - “ That > in digging up fome 
“ ruins in that city a few years ago, there was found 
*< an antient piXure painted on marble, and covered 
“ with a plate of white glafs, like thofe ufed in our 
« times for that purpofe, only fomewhat thicker. 
«* The piXure expreffed a lady’s head, and was of a 
“ very elegant compofition.” From this laft cir- 
cumftancc, the Abbate infers, “ that it could not 
“be the produXion of any later age meaning (I pre- 
fume) any period between the decay of good paint- 
ing among the antients, and the revival of it among 

. 1 , 1 ' n I - — — 

* Antiq. Expliq. Vol. V. p. 1. PI. 34. Ed. Par. ■ 
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the moderns. He further allures me, that he faw 
this picture, which (together with its cover) was dc- 
poiited in the cabinet of the Marquis Capponi at 
Rome. 

The circumRance of this piece being painted on 
marble, naturally leads our thoughts up to the age 
of the fragments of glafs, which occafioncd my dif- 
fertation, viz. to the overthrow of Herculaneum, out 
of whofe ruins four pictures (among many others) 
have been found painted on the fame materials. 
There is a palTage in Pliny *, which has been 
thought to carry up this manner of painting as high 
as to the times of Claudius, who began to reign 
A. C. 41. But I am humbly of opinion, that lapi- 
dem pingere, in this place, does not mean painting 
on Rone or marble, but only the Raining them with 
artificial colours j as the remaining part of the fen- 
tence relates to the inlaying of pieces of marble of 
various tints, where the original veins were defective, 
either in variety or beauty : not that I think it at all 
improbable, at the fame time, that this fpecies of 
painting might be as antient as the epocha mentioned 
above, viz. the reign of Claudius j becaulc it actually 
fubfiRed in the time of Pliny, which mufl reach up 
to that sera j for the four paintings referred to in the 
beginning of this paragraph, as done in the fame 
manner, were found in the ruins of a city (viz. 


* Caepimus et lapidem pingere. Hoc CJaudii principatu in- 
ventum. Neronis vero maculas, quae non cflent, in cruftis in- 
ferendo unitatem variare, ut ovatus eflet Numidicus, ut purpuri 
diftingueretur Sinnadicus, qualiter illos, nafei optarent deliciae, 
Hift. Nat; Lib. xxxv. c. i. 

Hercu- 
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Herculaneum), in whole cataftrophe that writer loft 
his life. 

I am, 

S I R, 

Your moft obedient, 

humble fervant, 

* 

London, Feb. 3, 1761. J* N lxon » 


XXIV. A Defcription of the Cepphus : In a 
Letter from D. Lyfons, M. D. to Robert 
More, Efq\ F. R. S. 

SIR, All-fouls Coll, Oa. 17, 1760. 

Read April 16 , /“T^O fave you the trouble of taking 
17611 J[_ an account of the bird I fent you, 

I have now taken the liberty to trouble you with the 
inclofed defcription, which is pretty near, though, 
perhaps, not quite exa£t. Ray, in Wiftoughby’s or- 
nithology, fays, this bird is yet to us unknown ; and 
takes his defcription of it from Aldrovandus, who 
fays, it was not deferibed by any author before his 
time, that he knows of. 

The bird before us is, I think, the cepphus of 
Aldrovandus, though it does not agree in all points : 
perhaps, that he faw, might be a male, this a female. 
In his, the fides of the mandibles were of a dulky 
red, in this not. The eyes of his were partly red, 

which 
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which I did not obferve in this. Round the eyes In 
his was a whitiih circle, in this a variegated lemi- 
circle. The legs and thanks in his greenith, in this 
of a dilute blue. The feet, and membranes con- 
necting the toes, in his were dufky, in this partly 
black. 

Some authors have fnppofed the cepphus of the 
antients to be the fulica, or coot. This Aldrovandus 
confutes, by many arguments, one of which is ful- 
ficient. lie quotes a patfage from Varrinus, where 
the cepphus of Ariftotle is mentioned as a fea bird, 
and having the claws connected by a membrane* 
which the coot has not ; neither is the coot a lea 
bird, being often found, in great numbers, upon lakes 
and Handing water®. 

Aldrovandus reckons his cepphus as a fpecics of 
the larus; which is denied by Pierius Valcrianus, 
upon the ftrength of an argument, which, I think, 
tends ftrongly to prove it. “ Cepphus enim, inquit, 
« ad cibum qusecunquc vefcatur, ut etiam maritima 
« fit fpuma contentus ; larus vero inter voraciflimas 
« numeratur, omnivorutnque animal effe fortur.” 
The cepphus is faid to be a very aCtive bird, always 
flying about in queft of its prey, which is bits of 
flelh, or fifh, left by other fiih of the voracious kind, 
or, in Chort, any kind of food it meets with fwimming 
upon the furface of the water. Now, fuch fub- 
fhnees as fwim upon the furface of the water arc 
not fo likely to he met with any where, as amonglfc 
the feum and froth of the fea, driven together by 
the wind. This bird therefore dipping fo frequently 
into the fpume of the fea, is probably for the food 
fwimming among ft it, rather than to feed upon the 
4 lpurae 
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fpume itfelf. After this character given of the oili- 
nivorous ccpphus, it is fomething extraordinary, that 
Valerianus ftiould refufe rapging it in the clafs of 
lari, becaufe it was not fuffieiently voracious. 

Another reafon, why this bird may be fuppofed to 
be the true cepphus, is the fimple manner, in which 
it was taken. In a field adjoining to Oxford, called 
the Parks, was fome radifli, or fome fuch fort of 
feed, covered with old nets, to keep off the frnall 
birds. In thefe nets was the bird entangled, and 
taken. Its being fo far in land was pofiibly occa- 
fioned by the late ftormy weather. 

A Defcription of Aldrovandus’s Cepphus. 

It weighed eleven ounces. Its meafurc was, fi om 
the tip of the bill to the end of the tail, 1 5 inches. 
From the tip of one wing to the tip of the other, 
when extended, 39 inches. Round the body, where 
the wings are fet on, 1 1 inches. Round the body, 
where the legs are fet on, 8 inches and an half. 
From the angle of the mouth to the point of the 
beak, an inch and three quarters. 

The anterior part of the upper mandible is of a lead 
colour, and rough, refembling horn in appearance. 
The point of the bill is black, crooked at the end, 
fmooth, and of a harder fubftancc than the other 
part. The inferior mandible is, in its anterior part, 
of a lead colour, the point black, but all fmooth. 
Where the two fides of the lower chap meet in an 
acute angle underneath, is a frnall prominence, or 
knob. Its noftril extends almoft the length of the 
beak, the aperture being wideft towards the point 5 
as it approaches the head, it is almoft clofcd up. 

Vo£. LII. T Its 
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Its neck is fliort ; its body in fiiapo much like a 
wild duck. The throat, neck, bieafi, ami belly, 
arc of a very dufky colour, variegated with white, 
yellow, or brown, intei mixed j under the ilrnui, 
about the (yes, upon the bread, and belly, King 
more vai legated than between the throat and bvealt. 
Below the vent, the feathers under the tail are marked 
with bright yellow tranfverfc lines. 

In the wing are twenty-eight black quill feathers, 
the ten outermofl t*i which aie tipped with brown j 
the feathers incumbent upon the quill fiat hois are 
alfo tipped with biown ; to that, upon the wing ex- 
tended, four beautiful tranfverfc lines appear. The 
fuperior part of the wing, and the fhort feathers under 
the wing, are beautifully variegated with a bright 
brown or yellow ; on the under fide, the quill fea- 
thers arc of a dufky colour, and fhining, the five 
Qutcrmofl being partly white. 

The head is fmall and (lender, of a dark colour, 
variegated with light brown, as is the upper part of 
the neck. The lower part of the neck, and the back, 
are of a dark dufky colour. 

The tail has twelve feathers, the fhortefl of which 
arc 4 inches, and the middle, which arc the longefi, 
not above 4 and an half. The ends of them all are 
black j but part of them towards the rump, are white 
about one fouith of their length. Upon the tail, on 
each fide, arc a few feathers incumbent, marked with 
tranfvcrfe bright brown lines. 

From the joint between the leg and thigh to the 
end of the longefi: daw, is 3 inches. The legs are 
of a bluifli lead colour. The back claw is fmall, 
and black 5 the other three claws are connc&cd by a 

membrane, 
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membrane, the extremity of which is black ; i_; r 
terior part white, or lightly tinged with yellow , the 
inner mod claw is of the fame lead colour vhL the 
leg, to the laft joint ; the middle claw only to tV 
fii ft joint; and the outer claw has a very little lead 
colour upon it, but not to the firft joint. > The ex- 
tremities of all the claws are black. The nails, which 
are fmall, arc all black. The middle nail has a keen 
broad edge on its anterior fide. 

After fo long an account of this bird, as I have 
troubled you with, perhaps you may be ready to 
conclude, with the fame line, that Aldrovandus ends 
his obfervations upon the cepphus, 

Parturiunt montes, nafeitur ridiculus mus. 

But as my intention is good, I hope that will be 
accepted as an cxcufe, for the great pains 1 have put 
you to in reading fo long a letter ; and that I may 
be permitted to fubferibe myfolf, 

S I R, 

Your moll: obedient 

humble fervant, 

D. Lyfons. 
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XXV. An ExtraB of the Rcgifler of the 
Pari ft of Holy-Crofs in Salop, from Mi- 
chaelmas 1750 to Michaelmas 1760: 
Communicated by Robert More, Efj\ 
F. R. S. 


Re^d April 16, 1761. 


Baptized, 

Buried, 
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There remains alive. 


From 70 tn 75 1 p e a ^ es From 80 to 85 \ } 8 

From 75 *0 ^{Females 6 } 11 | From 8 * t0 9 ° [ Fernks 6 } ^ 


N° of houfes, or families 235 
Houfes paying window-tax 77 
N* of acres there is on wafte 1700 


N° of perfons in 1755 1049 

Ditto 1760 1048 

Void houfes 4 


Apoplexy 2 

Cancer 2 

Childbed 4 

Chincough 9 

Cholic 1 

Confumption 47 


, Convulsions 9 

Dropfy 10 

Fever 39 

Jaundice 3 

impoftume 2 

Meazlcs 4 


Palfey 1 

Quinfy 1 

Small pox 33 

Stone X 

Teeth x 


XXVI. An Account of the Earthquake at 
Lifbon, 3 1 ft' March 1761: In a Letter 
front thence „ dated the 2 d April 1761, to 
Jofeph Salvador, Efq\ F. R. S. 

Read April zs.rT^HE earthquake happened the 31ft 
I76x * J[ laft month, preciiely at twelve 
o’clock, and lafted full five minutes, with a fmart 
and equal vibration. It exceeded all the others, ex- 
cept that of the firft November 1755. Thank God, 
it was attended with no other confequcnces, but that 
of alarming the inhabitants, throwing down foine 
ruins, and rending fome houfes. About an hour 
and a quarter afterwards, the fca began to How and 
ebb, about eight fleet perpendicular, every fix mi- 
nutes, and continued till night. Sonic finall fiiocl--<- 
were felt before and fince, but of no moment; 

even 
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every body feems at eafe, and things go oil in their 
ufual channel. 

Mr. Salvador lias rccciv ed many other letters, which 
feverally confirm thefo particulars. 


XXVII. Another Account of the fame Earth- 
quake : In a Letter from Mr. Molloy, 
dated there Apiil 3, 1761, to Keane 
Fitzgerald, Efq\ F. R. S. 

Read Apni 23, the 31ft ult. at twelve o’clock, 

17611 we had a moft dreadful violent 

fliock of an earthquake, that held conflant for five 
minutes, as near as I can judge. I was up two pair 
of flairs, at a friend’s houfc, when it began, and ex- 
pedted to have been buried in the ruins. The fliock, 
as it appeared to me, feemed to fpring from the 
bowels of the earth, and the motion to be diredtly 
up and down. It is the general opinion, that if it 
had run from weft to caft, or from any quarter of 
the globe to the other, as the great one the firft of 
November 1755 did, there would not have been a 
houfe left Handing in this unfortunate place, as all 
the gentlemen that refidc here fay, it was more fevere 
and conflant for the time than the former. Many 
buildings have tumbled down, but few people were 
killed ; fome have died through fear, and about 
170 felons, in the confufion it occafioncd, got out 
of gaol, who, it is feared, will commit great ex- 
cefles, before they are taken again. Oiders were 
ifliied by S. J. de Carvalho, that, on pain of death, no 

perfon 
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perfon fhould leave the city by land, nor go on board 
any fhip, or boat, without a licence from an office, 
appointed for that purpofe. 

The agitation of the fea was very great, during 
the time of the tremor; and, for fome hours after 
it, the waters ebbed and flowed many feet perpen- 
dicularly, feveral times in the fpace of every fix mi- 
nutes. Ships at anchor in the river, though riding 
in fome fathoms of water, were left dry at fome in- 
tervals. In fhort, nothing but terror and defolation 
appeared in every countenance ; the earth groaned in 
fo dreadful a manner, that we expected every mo- 
ment it would open, and fwallow this place, and all 
its inhabitants. We have had feveral flight fliocks 
fince, and one this morning, about two o’clock, 
which was very fevere ; our houfe lhook like a bul- 
rufh., There was another more flight about five. 


XXVIII. A further Accowit of the Cafe of 
William Carey, whofe Mufcles hega?i to be 
off fed : In a Letter to the Right Honour- 
able the Lord Cadogan, F. R. S. from 
the Rev. William Henry, D. D. F. R. S. 

My Lord, 

Read April 30, T Should have long before this time ac- 
1/ 5 X knowlegcd your Lorclihip’s Letter, 
of the ipth of February, and your inquiries concern- 
ing William Carey, the ofiified young man; but as 
your letter came to me in the country, where I was 

£ll* 
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'H .1 coniiderable diflance from all oppot tunitic;. of 
making a full and fatisfadorv inquiry, J judged, that 
it would be more acceptable to your Loidfhip, that l 
ihould defer giving you trouble, until X could give 
you a fatisfadorv anfwor. 

In March i yyp, I had this young man brought 
up to Dublin, and admitted ii to Mercer’s liofpilal. 
The phyticians and furgeons put him under a fati- 
vation ; and afterwards applied, to his arms and joints, 
mercurial plaidcrs. The good efFeds of this procefs, 
was the drying up the great diiehargc of humour, 
which he had at his elbows and wrifts, and an im- 
mediate check to the progrefs of the ofiification. 

In June following, he was difeharged from the 
hofpital, being furnilhed with mercurial plaifters, 
and diredions. By the advice of the phyficians, he 
went to his own place, near Ballyfhanon, on the 
weftern ocean ; and there, in purfuance of their di- 
redions, bathed in the ocean twice a day, during 
that whole fummer and harveft, and conftantly 
rubbed his whole body and limbs over with the juice 
of the quercus marina, immediately after coming 
out of the fea. 

In confcquence of this courfe, he happily ex- 
changed his ghaftly hedic countenance, for an 
healthy and athletic complexion, which continued 
until March 1760. 

About this time his cough returned, his fores be- 
gan to run, and the ofiification to return. In this 
diftrefs, he came to me to Dublin. With fomo dif- 
ficulty I got him admitted again into Mercer’s hofpi- 
tal 3 where he continued for fome months, and was 
again treated with mercurial medicines and applica- 
tions, 
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tions, as before. After being dileharged, be u-tnrncd 
to his former courfe of bathing in the ocean, and 
anointing his body with the qucrcus marina. 

This procefs reftored his health, and intlrelv 
flopped the progrefs of the offification. He alfo re- 
covered the ufe of fome of the oflified joints, pat - 
ticularly of his wrifls and fingers ; and his knees and 
legs grew fo relaxed, by the diiTolution of the callus, 
that he was able to walk twenty miles in a day. 

I feared, that his diforder might return this fpring, 
as it did in 1760; but it has not returned. That I 
might be the better certified, I wrote to Sir James 
Caldwell. The anfwer I received was, that he had 
been, a few days ago, at Cafllecaldwell, and found 
hiinfclf fo well and flrong, as to importune Sir James 
to admit him into his body of the Ennifkillen light- 
horfe. The poor man thinks the offification intirely 
flopped ; yet, by the appearance of his arms and wrifls, 
he feems to be miflaken. The firfl hardnefs flill con- 
tinues j and all the mufcles from his elbow to the 
wrift, feem to be one folid bone. It is very happy 
for him, that it has been hitherto flopped from pro- 
ceeding any farther ; and that, from his prefent flatc 
of good health, there is reafon to hope, that it will 
not incrcafe. I am. 

With all refpcdl, and gratitude 
for your many obligations, 

Your Lonllhip’s 
mofl obedient 
and moil humble fervant, 

Kilchre-Street in Dublin* William Henry. 

f April 16, ijbt. 

Vo l. LII. 
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XXIX. A Defer if lion of a new Thermometer 
and Barometer : In a Letter to the Right 
Honourable George Earl of Macclesfield, 
Preftdent of the Royal Society , fro?u Keane 
Fitzgerald, Efq\ F. R. S. 

My Lord, 

Read May 7, "|" Took the liberty of add refling a paper 
I?6u X t0 y our Lordlliip laft year, with aa 
account of an inftrument, which was intended to 
anfwer, in fome tneafure, the purpofes of a thermo- 
meter and pyrometer. The degrees the index had 
pointed to, during the abfence of an obferver, were 
marked by a pencil applied to it. But I found great 
inconvenience from the fri&ion of the pencil, which 
muft be fir on g, or it does not mark diftin&ly; t>e- 
fides the trouble of rubbing out the mark, every time 
a new obfervation was intended, 

I muft beg leave to trouble your Lordfhip with 
the description of an inftrument on the fame prin- 
ciple, as a thermometer only, with regifters to mark 
the leaft variation that can happen during the abfence 
of an obferver, which are fet for any future obferva- 
tion, with the greateft cafe. As this inftrument is, 
in part, like the former, I fhall only mark the va- 
riations from it. 

The firft bar A is fixed at the upper end, by three 
{crews 1, l>, b, and joined at the lower end to the 
arm of the firft lever, by a pin c, which paflfes 
through both. [Vide fab, V - .] 
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The fourth bar a moves upon two fmall pullics 
d y d, placed under it, and alfo a large pulley B, 
placed at the fide of the bar, towards the upper end. 
In each of thefe pullies, there is a deep groove for the 
bar to pafs freely, without touching the fides ; and 
on each fide of the groove of the pulley B, there is a 
channel cut for a thread to pafs, which is fixed to 
the fourth bar, by a hook at /, and has a weight 
fufpended at the other end. The thread placed in 
the inward channel, pafies alfo over a fmall pulley 
<?, about j inch diameter, on the axis of which the 
index K is placed. The two weights g and h, fu- 
fpended to thefe threads, ferve as a counterbalance 
to the fourth bar, and keep it in contadt with the 
pulley B, which turns with the bar as it moves. 

Each of the levers is counterballanced by a weight 
/, at the end of a thread, which pafies over a pulley 
p, placed above the lever, towards the end of its 
longer arm, and fattened to it by a hook at y. In 
adjufting thefe weights, it is necefl'ary, that each lever 
fhould preponderate a little towards the fhorter arm, 
in order to keep that end clofe to the bar placed on it. 
The counterballance weights of the fourth bar are fo 
much lighter, as to allow a fuperior gravity to the 
bar, fuflicient to turn the index and remitters; by 
which means, all the levers bear the lame way, 
whether the bars arc contracted or expanded. 

The axis of the fmall pulley /, on which the in- 
dex is placed, moves on fiidion wheels applied to 
each end. There are two rcgittei s, or {lender hands, 
k, k, each of which is placed on a circle of brafs / 
and m, l about 2~ inches diameter, and m aj, placed 
a little more forward than /, fo as to admit each to 

U 2 move 
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move freely, without touching the other. Thefe 
circles turn, each upon three friction pullies n, n, n, 
and o , o t o. The regiflers, which arc very fender, 
are counterballanced by a fmall weight placed on 
the oppofitc fide of the circle, and moved by a pin, 
which pafes through the index, and takes one along 
with it, as it moves one way, leaving it at the cx- 
t.emo point it has moved to, and, on its return, 
carries the other along with it, leaving it in the fame 
manner at the other extremity. The index and ro- 
tifers are carried round the dial-plate very freely, 
by a weight of 8 grains. 

As this mftrument was intended only to mark the 
common degrees of heat and cold of this climate, 
which, according to Fahrenheit’s fcale, is feldom above 
bo, or below o. I regulated its range by the following 
proportions, founded on Mr. Smcaton’s table of the 
expanfion of metals, the experiments I had made on 
fpelter and brafs correfponding pretty cxadlly. 

Greateft expanfion of the firft bar of fpelter from 

freezing to boiling water parts of an inch per 
foot, a feet long, x 3, the power of the firfl 

^ XOjOOO 


lever, 


2118 

10,000 


Ditto of the fecond bar of hammered brafs, i feet 

— -p -HiL — - 2 - °- - x 3, the power 
10,000 1 10,000 10,000 * 

7815 


2 inches long, 


of the fecond lever, = - „ 

7 10,000 

Ditto of the third bar, 2 feet 3 


<>06 


+ 


78*5 


J 0*000 * 10,000 


inches long, 
fo^oo x 4’ t ^ c P owcr ^ 1C third' 


lever. 


— 33^84 
10,000* 


Ditto 
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Ditto of the fourth bar, a feet 6 inches to the 

place where the threads are hooked on, ~~ 1 
r 10,000 ic,ooo 

as almoft 37V inches, the fum of the greateft 

X 0,000 

expanfion of the feveral bars, increafcd by the powers 
of the levers. This is x 30 by the pulley, on the 
axis of which the index is placed, and carried round 
a dial 10 inches diameter. 

I take fomewhat lefs than ~ of the greatcfl expan- 
fion ftom freezing to boiling water, to be about a 
medium of the common degrees of heat and cold of 
this climate, which makes one revolution of the in- 
dex. The inwaid circle, Fig. 2. is divided into 
80 parts, coj refponding with 8 o° of IMuenhcit’s. 
Each of thefe is divided into y paito on tl e outvaid 
circle, one of which is as huge as a° ot Fahren- 
heit’s. 

I have compared this inflrument with a mercuiial, 
and fpirit thermometer along with it, for fomc time 
paftj and have obferved, that it conflantly begins to 
mark the change before either 3 though the mucury, 
in fome time, when the room beeomes warm by 
fire, or otherwife, rifes a degree or two above it. 
When the room is warmed to any great degicc, it 
jifes fomewhat higher than the mercury, and, at tliO 
fame time, the fpirit jifes higher than either, though, 
on the firfi degree of warmth, it docs not life as fall 
as either. 

The metalline thermometer has this advantage 
over an^r other, that its range maybe increafcd to 
any degree intended. I have one which canios the 
index 7 a inches, by the common changes of the 
weather, which may be raifSd 50 or do 0 , by blowing 
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one’s breath five or fix times on the firtt bar. It 
marks the a82,oooth part of an inch per foot expan- 
fion, and the powers of the levers, are fo eafily in- 
creafed, by the help of counterballancc weights, that 
the millionth part of an inch expanfion, or con- 
traction, may be {hewn ; and an inftrument formed 
to point out every date of the cold or warmth of 
the air fo minutely, as fcarcely ever to remain fla- 
tionary. 

The bars are placed on a board of white deal, 
flraight grained, and free from knots, which was 
thoroughly well feafoned and dry. I had it varnifhed 
over fevcral times with ftrong varnilh, or japan, to 
fecure it from the moifture of the air, which it feems 
to have done effectually. I have placed it feveral 
times in the open air, when it has rained inccffantly 
for many hours, without perceiving any difference 
in its operation. 

I found the regiflers to the thermometer fo fatis- 
faCtory, and the operation fo light and eafy, that I 
have alfo applied them to the wheel barometer. I 
had the tube A, Fig. 3. made fomewhat above 
i inch diameter in the hollow of the tube, with a 
ball B at the top, above 3 inches diameter, to the 
middle of which the mercury riles at a medium. 
— -- inch mercury in this part of the ball, is fufli- 
cient to fill 3 inches of the tube ; fo that by making 
one round of the pulley, on which the index is 
placed, tV inch lefs than 3 inches, it makes the rife 
and fall of the mercury with more exaCtnefs, than 
any barometer, where there is not an allowance made 
for the finking or riling of the mercury in the cittern, 
the dittance between the two furfaces being the exad 

height 
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height of the mercury. This, I believe, is feldom 
attended to in common barometers ; but it requires 
this exa&nefs in a barometer of this kind, as fo inch 
rife or fall in the tube, is increafed to an inch in the 
range of a dial-plate io inches diameter. 

The axis of the index pulley, as alfo the regiders, 
are placed on fridion wheels, as thofe of the ther- 
mometer ; but it requires, that the work be made 
with greater nicety, in order to lay the lead: weight 
on the mercury. I therefore employed Mr. Vul- 
liamy, a watch-maker, and very ingenious mechanic, 
to make the machinery, which, on trial, has exceeded 
my expectation, as it requires but the weight of two 
grains to turn the regifter and index freely. 

The weight c, which reds on the mercury, is 
piade of ivory, in the fhape of a cone, hollow within, 
and made narrowing towards the bottom, with a 
l'crew in the middle to. open 5. fo that by pouring in 
a fmall quantity of mercury, you may readily adjuft 
its weight, which is to be fo much heavier than the 
counterbalance d, as ferves to turn the index and re- 
giders. The bottom of the weight c is made convex, 
in order to meet the fird rife of the mercury, which 
is obferved to fwell in the middle of the tube, before 
it can overcome the friClion occadoncd by the ddes 
of the glafs, and alfo to fink in that part fird: j by this 
means, a rife or dill of 3 or 4 degrees is often ob- 
fcrvablc, by the index of this indrument, when the 
mercury in the common barometers feems to con- 
tinue ftationary. 

The weights c and d are fufpended on filk threads, 
as wound off from the cocoons. This kind of filk, 
which is not twilled, and has the natural gum on it, 

probably 
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probably is not in any degree nffedtcd by the moiftuie 
or drynefs of the air. The pulley, on which thefc 
threads are placed, is made double : that on which 
the weight e is fufpended, furrounds one part ; and 
the thread on which the counterbalance weight d is 
fufpended, furrounds the other: fo that when the 
polition of the index is properly adjufted, it cannot 
eafily be mifplaced, the weight will always keep in 
its proper pofition on the furface of the mercury, 
carrying the index and regifter, as the mercury rifes 
or falls in the tube. 

The inward circle of the dial-plate is divided into 
three parts, correfponding with 3 inches generally 
allowed for the rife and fall of the mercury in com- 
mon barometers. Each inch is divided into twelve 
lines, and each line fubdivided into ten parts, on the 
outward circle. The regifters are very ilender, and 
mark very diftindtly hall of thefc diviiions, which 
is the 240th part of an inch rife of the mercury in 
the tube. 

Many hidden changes of the temperature of the 
air, and preflure of the atmofphere, have probably 
pafl'cd unnoticed, for want of fome cafy method of 
marking the variations with fuflicicnt preciiion. It 
has been accidentally remarked, that the mercury 
has funk to a great degree, and rofe very fuddenly, 
during the fhock of an earthquake ; but, from the 
ftuldenncfs of the motion, the degrees could not he 
afeertained. Any fuch fudden alteration, or even the 
common changes, will appear with fo much certainty 
by the regifters, that I fhould imagine, inhrn meats 
of this kind will greatly aflift thofe, who are obliged 
to a daily attention, in order to minute the changer, 
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that happen with any accuracy j and yet the varia- 
tions in the night-time, which I have often found 
greater than in the day, have generally paffcd un- 
noticed j particularly, in one or two ftormy nights, 

I found the index point in the morning near the 
fame degree it did, when I placed the regifters ; and 
yet it appeared, by the regifter it carried with it, 
that it had fallen feveral degrees during the ftorm. 

I fhould imagine the metalline thermometer might 
be employed to fome ufeful purpofes, and at no very 
great expence. For inftance, a very plain inftrument 
of four fpelter bars, and three levers, might very eafily 
be contrived for hot-houfes, which, by a pin fixed in 
the fourth bar, at a proper place, adjufted by the 
botanical thermometer, might be made to raife a 
click, whenever the heat of the houfc raifed the bar 
to that point, fo as to let a ventilator operate by 
weights, until the air within the houfe became cool 
to the degree intended, by which the bars would be 
contracted fo, as to draw back the click, and ftop the 
ventilation ; by which means, the houfe might al- 
ways be kept within any two intended degrees of 
heat. The weight, which operates the ventilator, 
might be made to bear on a fpring, when it comes 
near the ground, to ring an alarm bell, to warn the 
attendant to wind up the weight, or awake him for 
the purpofe, if afleep. 

A like inftrument might probably be applied, with 
great benefit, to rooms where large affcmblies are 
collected, and obliged to remain a long time. The 
unwholfomencfs of an over-heated air in fuch places, 
has been very fully proved, by the late moil worthy 
and ingenious Dr. Hales j and yet the danger of 
Vol. LII. X fuddenly 
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fuddcnly throwing in too great a quantity of cold air, 
when the pores are opened by fo great a degree of 
heat, has probably hindered the application of venti- 
iatois to this purpofe. But, by this means, all dan- 
ger on that account would be avoided with ccitiinty, 
as the bars could be ad jutted to any two degrees of 
heat, within which, there could be no danger. 

I have ventured thus far on fpeculation, as 1 can have 
no doubt of the power of metals by expanfion j and 
imagine it will readily be allowed, that a ventilator 
may be woikcd by a weight, as well as by wind. 

I fend your JLordttiip a drawing of the barometer 
and thermometer, and have placed the inttruments 
for the infpe<Hon of the gentlemen of the Royal So- 
ciety, in their meeting-room j where, if agreeable, I 
lhall leave them for fomc time. 

There have been fome very ingenious methods 
contrived, to mark the variations that happen during 
the abfence of the obfervor j but I do not know, that 
any attempt has been made in this manner. I wifh 
thefe regifters may be found to anfwer the purpofe ; 
and am, with great refped> 


My Lord, 

Your Lordfhip’s mofl obedient 

humble fervant. 


PoLiul-Street, 
May 6, 1761. 


Keane Fitzgerald. 


XXX. An 
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XXX. An Account of the Earthquake felt In 
the Ifland of Madeira, March 31, 1761: 
By Thomas Heberden, M. D . F. R. S. 
Communicated by William Heberden, 

M. D. F. R. S. 

Read May zi, TN the city of F unchal, on the ifland 
17611 X Madeira, March 3T, 1761, we 
were alarmed with the flhock of an earthquake, pre- 
ceded by the ufual noife in the atmofphere, like heavy 
carriages paffing haftily over rough pavements. It 
began" at thirty-five minutes after eleven o’clock in 
the morning, and lafted (by my watch) full three 
minutes ; the vibrations, which were very quick, 
remitting and increafing twice very fenfibly, during 
the fhocks, which feemed to be progreffivc,. from 
eaft to weft. It has feparated fome rocks in the 
eaftern part of the ifland, which have fallen from 
the cliffs into the fea. It has likewife damaged the 
walls of feveral buildings : among the reft, my houfe 
has fuffered, the ftone-walls thereof, which are two 
feet thick, being fplit in feveral places, which has 
happened in particular to the walls, which Hand in a 
diredtion north and fouth. 

During the earthquake, the fountain of this city 
(whofe water is very clear at other times) ran turbid 
and whitifli. 

The fea was agitated very fenfibly, fluctuating fe- 
veral times between high-water and low-water mark. 
The fluctuation of the fea continued longer in the 
eaftern parts of the ifland, than in this part, 

X z Though 
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Though it has been remarked, that a calm always 
attends an earthquake ; no fuch thing happened now, 
a fine gale of wind blowing before and after, as well 
as during the time of, the fhock. 

The iky was fcrcne, interfperfed with flying 

clouds. > . 

The fun, which flione very bright, immediately 
after the earthquake was furrounded by a very large 
halo, which lafted about an hour, and gradually dif- 
appeared. 


XXXI. An Account of a Treatife in Latin, 
prefented to the Royal Society , intituled, \ 
De admirando frigore artificiali, quo 
mercurius eft congelatus, diflertatio, &c. 
a J. A. Braunio, Academic Scientiarum 
Membro, &c. by William Watfon, M. D. 

r. s . s. 


To the Royal Society. 

Gentlemen, 

Read May 21, "W" TERY early laft year, we were in- 
ijOi. y f ormec | j that a t Peteriburg, by the 
means of artificial cold, the mercury in thermo- 
meters had been condcnfed to fo great a degree, as 
to become perfectly fixed and folid : but as this in- 
formation was received only in a loofe way, from 
the public gazettes, the opinions of philofophers here 
were fufpended, in relation to their giving credit to 
2 this 
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this very extraordinary phenomenon, until the truth 
of it could be fufficiently authenticated, This has 
very lately been done by Profelfor Braun, who firft 
made the experiments, and who prefented an account 
of them to the Royal Academy at Peterfburg, a 
printed copy of which has been communicated by 
him to the Royal Society. 

Profeflor Braun obferves, that every age has its 
inventions, and that the difeovery of fome things feem 
to be referved for particular perfons. To this, the hi- 
ftory of fciences in all ages, more particularly of the 
late and the prefent, bears witnefs fufficiently, by the 
invention of the air-pump, barometers, thermometers, 
optical inftruments, eledtricity, more particularly the 
natural, artificial magnets, phofphorus, the difeovery 
of the aberration of light, and of many other things 
in natural philofophy. He does not know, whether 
the congelation of mercury, which it was his good 
fortune to difeover, may not be ranged among thefe : 
for who did not confider quickfilver, as a body, which 
would preferve its fluidity in every degree of cold ? 
Neither was the fad otherwife, if this is understood 
of natural cold, fuch as it has been found in any part 
of the globe, hitherto difeovered. But if it fliould 
happen, that the natural cold fliould ever be fo in- 
tenfe as artificial cold has been found to be, the 
whole globe would have a different face , as men, 
animals, and plants, would certainly be deftroyed. 
He did hint fome time fince, in a differtation upon 
the degrees of heat, which certain liquors and certain 
fluids would bear before they boiled, and the degrees 
of cold they refpedtively bore, before they were con- 
verted into ice, that there was a fufpicion, that the 

mercuty 
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mercury in fome of the barometers and thermome- 
ters made ufe of for experiments in Siberia had been 
frozen : but fince that in greater degrees of cold, the 
mercury continued fluid in other barometers and 
thermometers, the immobility and hardnefs obferved 
in fome of thefe inflruments, was attributed moic 
probably to the lead or the bifmuth, with which the 
mercury had -been adulterated, and was not con- 
fidered as a real freezing of the mercury : _ but this 
has been fince put out of all doubt ; fince it is cer- 
tain, that pure mercury would not freeze under fuch 
finall degrees of cold, great as they were for natural 
cold. The experiments, which the profelTor made, 
in order to congeal mercury, demonftrate this molt 
evidently j befides which, they exhibit new pheno- 
mena. 

There happened at Peterfburg, on the 14th of 
December 1 759, a very great frofl, equal if not 
more intenfe than any which had been obferved 
there: for, between nine and ten o’clock in the 
morning, Delille’s thermometer flood at 205 j at 
feven o’clock, at 20 1; which lafl was the greateft 
degree of cold, that had been obferved at Peterfburg, 
either by himfclf or others. At one o’clock at noon, 
the thermometer flood at 197. Mr. Braun had been 
employed, feveral days before this, in obferving the 
feveral degrees of cold, which different fluids would 
hear, before they were converted into ice ; partly to 
confirm thole things which he had already laid be- 
fore the academy j and partly to make experiments 
upon liquors, which had not yet been examined ; as 
on the days between the 7th and 14th the cold was 

intenfe 
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intenfc enough to be between the degrees of 181 
and ipi. 

When the natural cold was fo intenfc as to be at 
ao 5, Profeflbr Braun conjectured, that it was^of all 
others the molt proper occalion to try the cfiedls of 
artificial cold ; not doubting, but that artificial cold 
would be increafcd in proportion as the natural was 
more intenfe. Aquafortis, which was found by the 
thermometer to be 204 degrees cold, was the greateffc 
part of it frozen, the ice having the appearance of 
cryftals of nitre j which, however, immediately dif- 
folved in a fmall degree of heat. This aquafortis, 
which though frozen at the fides, was liquid in the 
middle, was poured upon pounded ice, in that pro- 
portion which was directed by Fahrenheit, the fil'd: 
perfon who made artificial cold with ipirit of nitre. 
But before the profeffor made this experiment, he, 
by examination, found, that both the ice and aqua- 
fortis were of the temperature with the air, which 
was then 204. Upon the firft pouring, the mercuiy 
fell ao degrees ; this fpirit was poured off, and frelh 
put on, fevcral times ; butSl was poflible, by thefe 
means, to introduce no more than 30 degrees of 
cold 5 fo that the mercury in the thermometer fell 
no lower than 234. Since therefore Fahrenheit 
could not produce cold greater than that of 40 below 
jhe cypher of his thermometer, which corrdpomls 
with 2 1 0 of that employed by Profcllbr Braun ; nor 
Reaumur, nor Mufchenbroek, who oitcu repeated 
the fame experiment, our author was upon the point 
of giving up this purfuit; as confidering this as the 
greateft degree to which artificial cold could be 
carried i thinking it fufficient honour to hiinfelf, 

to 
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to have added 20 degrees to the cold formerly 
known. 

But reflecting, that this was not all the fruit he 
expeded from thefe experiments, he determined to 
purfuc them j but at the fame time, however, to 
vary the manner of them. By good fortune, his 
ice was all gone, and he was compelled to ufe fnow 
in its ftead, after having firft tried, and found the 
fnow of the fame degree of cold with the air, at this 
time 203. The fnow, the thermometer, and die 
aquafortis, being of the fame temperature, he im- 
merfed the thermometer in fnow, contained in a 
glafsj and, at firft, only poured a few drops of the 
aquafortis upon that part of the fnow, in which the 
thermometer was immerfed ; upon which he ob- 
ferved the mercury to fubfide to 260. Elated by this 
remarkable fuccefs, he immediately conceived hopes, 
that thefe experiments might be carried further : nor 
was he deceived in his expectations; for repeating 
die experiment in the fame Ample manner, he poured 
on only fome more aquafortis, and immediately the 
mercury fell to 3 80. Upon which he immerfed the 
thermometer in another glafs filled with fnow, before 
it had loft any of this acquired cold ; and at length, 
by this third experiment, the mercury fubfided to 
470 degrees. When he obferved this enormous de- 
gree of cold, he could fcarce give credit to his eyes, 
and believed his thermometer broke. But, to his 
infinite fatisfaCfcion, upon taking out his thermometer, 
he found it whole; though the mercury was im- 
moveable, and continued fo in the open air twelve 
minutes. He carried his thermometer into a cham- 
ber, where the temperature of the air was la 5 de- 
grees; 
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grees j and, after fome minutes, the mercury being 
reftored to its fluidity, began to rife. But to be cer- 
tain, whether this thermometer had received any in- 
jury, and whether it would yet correfpond with his 
thermometer, which he keeps as a ftandard, he fu- 
fpended them together, and in twenty minutes the 
thermometers correfponded one with the other. 

The thermometers, which our author ufually em- 
ploys, have a fphcrical bulb, and their fcale is divided 
into 1200 parts, of which 600 are above the cypher, 
which denotes the heat of boiling water, and 600 be- 
low that heat. A thermometer of this conftru&ion 
was ufed in inveftigating the heat of boiling mercury 
and oils. He had another thermometer, of which 
the fcale went no lower than 360 degrees below the 
cypher, denoting the heat of boiling water. He re- 
peated the former experiment with this, and the mer- 
cury very foon defeended fo, that the whole was con- 
tained in the bulb, which, however, it did not quite 
fill. The mercury in this bulb was immoveable, 
even though he fhook the thermometer ; until about 
a quarter of an hour, it began to afeend in the open 
air 5 and it continued to afeend, till it became higher 
than the circumambient air feemed to indicate. He 
was ftruck with this extraordinary phenomenon, and 
very attentively looked at the mercury in this ther- 
mometer, and found certain air bubbles interfperfed 
with the mercury, which were not in that of the 
other thermometer. From thefe, and other experi- 
ments (it would be unncceflary to recite them all), 
he was fatisfied, that the mercury in thefe thermo- 
meters had been fixed and congealed by the cold. 
Vol. LIT. Y Hitherto 
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Hitherto our profeffor had only fecn the mercury 
fixed within the bulb of his thermometers. Thefe 
he was unwilling to break. He was, . however, de- 
firous of examining the mercury in its fixed hate, 
and therefore determined to break his thermometers in 
the next experiments. It was feveral days before he 
got other thamometers, which cxadlly correfpondcd 
with thofe he had already employed. 

When thefe were procured, the natural cold had 
fomewhat relented. In the former experiment, the 
thermometer flood at 204; it was now at ipp. In 
making the experiment, he varied the manner a little. 
He full put the bulb of the thermometer into a glal's 
of fnow, gently preffed down, before he poured on 
the aquafortis j he then, in another glafs, poured the 
aquafortis upon the fnow, before he immerfed his 
thermometer therein ; he then, in like manner, put 
the fnow to the aquafortis, before he put his ther- 
mometer therein. Which ever of thefe ways he 
proceeded, he found the event exa&ly the fame ; . as 
the whole depended upon the aquafortis diffolving 
the fnow. When he had proceeded fo far, as to 
find the mercury immoveable, he broke the bulb of 
the thermometer, which had already been cracked 
in the experiment, but the parts were not feparated. 
He found the mercury folid, but not wholly fo, as 
the middle part of the fpherc was not yet fixed. The 
external convex furface of the mercury was perfectly 
fmooth j but the internal concave one, alter the final 1 
portion of mercury, which remained fluid, was poured 
out, appeared rough and uneven, as though com- 
pofed of fmall globules. He gave the mercury fevc- 
ral ftrokes with the peflle of a mortar, which flood 

near 
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near him. It had folidity enough to hear ex ten don 
with thefe ftrokes ; its hardnefs was like that of lead, 
though fomewhat fofter; and, upon ftriking, it 
founded like lead. When the mercury was extended 
by thefe ftrokes, he cut it eafily with a penknife. 
The mercury then becoming fofter by degrees, in 
about twelve minutes it recovered its former fluidity, 
the air being then 197. The colour of the congealed 
mercury did fcarce differ from that of the fluid : .it 
looked like the moft polifhed filver, as well in its 
convex part, as where it was cut. 

The next day, the cold had increafed to 212 de- 
grees, which was 7 degrees beyond what it had ever 
before been obferved at Peterlburg. The feafon fo 
much favouring, he thought it right to continue his 
purfuit, not only in further confirmation of what he 
had already obferved, but to inveftigate new pheno- 
mena. In two thermometers, he obferved the fame 
fads in relation to the congealing of mercury, as he 
did the preceding day. In the bulbs which he broke, 
the whole of the mercury was not fixed, as a very 
fmall portion, much lefs than that of the preceding 
day, continued fluid. He treated this mercury as 
he did the former ; he beat it with a peftle, he cut 
it, and every thing was thus far the fame. But he 
faw a very great difference in relation to the defend- 
ing of the mercury in the thermometer, the like of 
which did not occur to him, neither in the former 
nor any of the fubfequent experiments. From the 
former ones it appeared, that the mercury in the firft 
experiment had only defeended to 470, when it be- 
came immoveable, though the glafs bulb was not 
cracked. In the experiment of the 25th, it defeended 

Y 2 to 
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to 53 0} and in two thermometers on the 2 6 th, to 
6 jo. But as well in the thermometer, which he 
ul'ed on the 2,5th, as in two of the 26th, the bulbs 
were cracked in the experiment : they cohered how- 
ever; nor was the lcail part of the bulb (eparated, 
but the congealed mercury feemed to adhere to all 
parts of the bulb. In the following experiments, he 
invariably found, that the mercury funk lower, ii 
the whole of it was congealed, than if any part of it 
remained fluid. It then generally defeended to 680 
and 700, but the bulbs were never without cracks; 
moreover, it defeended to 800, and beyond even to 
1500; but in this laft experiment, the bulb was 
quite broke, fo that the globe of mercury, thoroughly 
frozen, fell out, and by its fall, of about 3 feet, the 
globe of mercury became a little comprclfed; but in 
the former, only fome parts of the bulb fell oft. 

Mr. Braun always found, that, cantoris paribus, 
the more intenfe the natural cold was, the more eafy 
and more expeditioufly thefc experiments did fuc- 
ceed. 

In continuing thefc experiments he obferved, that 
double aquafortis was more effectual than Ample 
fpirit of nitre ; but that if both the aquafortis and 
Glauber’s fpirit of nitre, which he fometimes alfo 
ufed, were well prepared, the difference was not 
very confiderablc. When his aquafortis was frozen, 
which often happened, he found the fame cfTedts 
from the frozen parts, when thawed, as from that 
part of it, which remained ftuid in the middle of 
the bottle. Simple fpirit of nitre, though it leldom 
brought the mercury lower than 300 degrees, by the 
following method he even froze mercury with it. 

He 
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He filled fix glafles with fnow, as ufual, and put the 
thermometer in one of them, pouring thereupon the 
fpirit of nitre. When the mercury would fall no 
lower in this, he, in the fame manner, put it in a 
fccond, then in a third, and fo in a fourth j in which 
fourth immerfion, the mercury was congealed. 

Another very confiderable difference prefented it- 
felf in purfuing thefe inquiries, with regard to the 
mode of defeent of the mercury. He conftantly and 
invariably obferved, that the mercury defeended at 
firft gently, but afterwards very rapidly. But the 
point, at which this impetus begins, is not eafy to 
afeertain ; as in different experiments it begins very 
differently, and fometimes at about 300, at other 
times about 350, and even further. In the experi- 
ment before-mentioned, in which the mercury fell 
to 800, it proceeded very regularly to 600 ; about 
which point it began to defeend, with very great 
fwiftnefs, and the bulb of the thermometer was 
broke. The mercury, however, was perfectly con- 
gealed. 

He frequently obferved another remarkable phe- 
nomenon j which was, that although the fpirit of 
nitre, the fnow, and the mercury in the thermome- 
ter, were previoufly reduced to the fame temperature, 
upon pouring the fpirit of nitre upon the fnow, the 
mercury in the thermometer rofe. But as this did not 
always happen, he carefully attended to every cir- 
cumftance ; from which it appeared, that this effect 
arofe from his pouring the aquafortis immediately 
upon the bulb of the thermometer, not previoufly 
well immerfed in the fnow. He likewile obferved 
another effedt, twice only j and this was, that, after 
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the thermometer had been taken out of the fnow and 
aquafortis, the mercury continued to fubfide, in the 
open air, down as low as the congealation of mer- 
cury. 

In the courfo of tliefo inquiries, our profeffor found 
no difiorence, whciher he made ufe of long or fliort 
thermometers ; whether the tubes were made of the 
Bohemian, or the glafs of Pctcrfburg. Under the 
fame circumftances, the fame effects were always 
produced, making an allowance for the different 
contraction of the different glaffes, under fo fevere a 
degree of cold. But if thele tubes were filled with 
different mercury, there was then a fallible dif- 
ference ; inafmuch as mercury revived from fubli- 
matc did not fubfide fo faff in the thermometer, as 
that did, which was lefs pure. He has even found, 
that he has been able to congeal the lefs pure mer- 
cury, at a time when he could not bring the revived 
mercury lower than 300 degrees : but this he would, 
till farther trials have been made, not have confidered 
as a general axiom. 

From thefe experiments, our author conceives it 
demonflrated, that heat alone is the caufcof the flui- 
dity of mercury, as it is that of water and other 
fluids. If, therefore, any part of the world docs 
exift, in which fo great a degree of cold prevails, 
as to make mercury folid, there is no doubt, but 
that mercury ought to appear there as a body 
equally firm and confiftent, as the refl of the metals 
do here : that mercury, upon congealing, becomes 
its own ice, however different the mercurial ice may 
be from that of water, or other liquids. The idea 
of freezing docs or can comprehend nothing more 
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than a tranfition of bodies from a ftate of fluidity to 
that of firmnefs by the foie interpofition of cold. 

The ice of oily and faline bodies differs greatly 
from that of water, which is friable and cafily broke, 
whereas that of mercury is duCtile. And M. Braun 
proceeds to confider all bodies, which liquify by heat, 
as fo many fpecies of ice ; fo that every metal, wax, 
tallow, and glafs, comes within his view, in this re- 
fpedt. 

Mercury then is, in its natural ftate, a folid me- 
tal j but is fufible in a very fmall degree of heat. 
Every metal begins to flow in a certain degree of 
heat; but this degree is different in different metals. 
Pure tin begins to run at 420 ; lead, at 530 ; and 
bifmuth, at 470, in Fahrenheit’s thermometer : or, 
according to our author, lead liquifies at 320 above 
the cypher in his fcale, which corrcfponds with 596 
in Fahrenheit; lead at 170 = 416 of Fahrenheit; 
bifmuth at 235 = 494 ; zinc requires a greater heat 
to melt it than will make mercury boil. Now, if 
it could be fettled, at what point mercury would be- 
gin to be congealed, we fhould know the point at 
which it began to flow ; as it has been long known, 
that water is either fluid or folid, as the heat of it is 
a very few degrees above or under 32 in Fahrenheit’s 
thermometer. Juft fo metals become folid, at almoft 
the fame degree of heat in which they become fluid. 
But in mercury, the congealing point is at too great 
a latitude to be exaftly determined ; but our author 
eftimates it to be about 4 dp degrees in his thermo- 
meter; at a lefs degree than which, he has not been 
able to obferve the flighteft congealation. Hence it 
follows, that the condenfation or contraction, and 
• confequently 
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confequently the diminution of the volume of mer- 
cury muft be very great indeed. This is demonftrated 
by the great defeent of the mercury in the thermo- 
meter, while it is freezing. Hut how great this di- 
minution of the volume of the mercury is, cannot 
exactly be determined; and hence arii'es no fmall dif- 
ficulty in determining its fpeciiic gravity, as this lail 
mu ft increafe, as the bulk of the mercury leffens.^ 
Hence as mercury, even in its fluid ftatc, comes ol 
all bodies, platina excepted, the neareft to gold ; in 
its folid date, it mud dill approach much nearer. 

Our author had three thermometers filled with the 
moft highly rectified fpirit of wine. Thefe not only 
corrcfponded exa&ly with one another, but, in lets 
fevere trials, correfponded reafonably well with tliofe 
filled with mercury. But by the mixture of fnow 
and fpirit of nitre, which froze the mercury, he never 
was able to bring the fpirit thermometers lower than 
300. From hence it appears, that the heat, which 
will freeze mercury, will not freeze fpirit of wine ; 
and that therefore fpirit thermometers arc the moft 
fit to determine the degree of coldnefs in frigorific 
mixtures, until we are in a fituation to conftrudt folid 
metallic thermometers with fuflicient accuracy. 

Our author made many experiments, to try the 
effects of different fluids, in his frigorific mixtures, 
lie invariably found, that Glauber’s fpirit of nitre 
and double aquafortis were the moft powerful.. With 
oil of vitriol, the moft ponderous of all acids, he 
was never able to congeal mercury. lie likewife 
tried a great number of other fluids, both acid and 
lpirituous, which though, when mixed with fnow, 
-.produced cold, it was in very different degrees. He 

* tried 
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tried a feries of experiments to this purpofe; but it 
was in weather far lefs cold than the preceding ex- 
periments were tried in, viz. between ippand 153, 
by his thermometer. By thefe it appears, that fpirit 
of fait pounded upon fnow, increafcd the natural 
cold 30 degrees; fpirit of fal ammoniac, 10 ; oil of 
vitriol, 35; Glauber’s fpirit of nitre, 58; aquafortis, 
40 } Ample fpirit of nitre, 30 ; fpirit of vinegar, and 
lemon juice, made no remarkable difference ; dulci- 
fied fpirit of vitriol, 20 ; Hoffman’s liquor anodynus, 
32; fpirit of liartfhorn, 10; fpirit of fulphur, 10 j 
fpirit of wine rectified, 20; camphorated fpirit, tj , 
French brandy, 1 2 ; and even fcveral kinds of wine, 
incrcafed the natural cold to 6, 7, or 8 degree.-. 
That inflammable fpirits fliould produce cold, looms 
very extraordinary, as redified fpirit feems to be li- 
quid fire itfclf ; and what flill appears more pardoxi- 
cal is, that inflammable fpirits poured into water, 
caufe heat; upon fnow, cold; and what is water, 
but melted fnow ? 

Though not immediately relating to the principal 
purpofe of this treadle, our author meafured by his 
thermometer, when it flood in his fludy at 128 de- 
grees, the heat occafloned by pouring different fluids 
into water. He found, that oil of vitriol produced 
3 5 degrees; fpirit of fea fait, 10 ; Hoffman’s anodyne 
liquor redified, 5; fpirit of wine, 10. On the. con- 
trary, fpirit of fal ammoniac mixed with fnow, fpirit of 
fulphur, and fpirit of liartfhorn, mixed likewife with 
fnow, made no perceptible difference. Highly redi- 
fied chymical oils, mixed with water, produced no 
heat ; nor with fnow, no cold ; as was tried in the 
oils of turpentine, amber, mint, and mother of thyme. 
Vol. LII. Z And 
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And hero it is to be remarked, notwithftanding the 
contrary has been given out by fomc, that thefo chy- 
mical oils mixed with the mod highly red i tied i'pii it 
of wine, do produce no cold, either upon their mix- 
ture, or half an hour after. 

It refults from thefo experiments, that although 
there are many liquids, which can produce artificial 
cold, the nitrous acid is the mod powerful; and 
mercury may be congealed by it, without any dif- 
ficult procefs, at any time, when the heat of the at- 
molphcre is not greater than 175 by the thermome- 
ter before-mentioned. And thefe experiments have 
not only fucceeded with our author, but with many 
others ; among whom, it may be fufficicnt to men- 
tion Meflieurs Lomonofow, Zeiher, Aepinus, and 
Model, as thefe gentlemen have made themfelves 
well known in the philofophical world. The nitrous 
acid was poured upon the fhow, in no determinate 
quantity ; fometimes a few drops were fufficicnt, 
ibmetimes it required a larger quantity. Snow feems 
to be more fit for thofe experiments, than pounded 
ice; as the former, from its loofe texture, is of more- 
apt and cafy dilution. 

Hence it appears, that mercury is no longer to be 
ranked with the femi-metals, but as a perfect one, 
fufible, though with a much lefs degree of heat tharr 
any of the others. It agrees likewife with other 
metals; as their parts like it, when in fufion, attract 
one another, and run into globules, and, from a date 
of fluidity, pafs into a folid date, not all at once, but 
fucccdively, and vice verfa. But it is worth inquiring,, 
whether this metal, which agrees with all others, 
both in a folid and fluid date, has not the particular 
5 property 
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property of boiling at a certain degree of heat, which 
is by no means to be obferved in other metals. The 
degree of heat, in which mercury begins to boil, is 
not at 600 of Fahrenheit’s fcale, as is generally ima- 
gined; but at leaft at 709 of the fame fcale, which 
correfponds with 414 of our authoi’s, whofe cypher 
is at the heat of boiling water. 

Both the boiling and freezing of mercury have this 
in common ; that when it begins to boil, it rifes with 
rapidity; and defeends rapidly, when it begins to 
freeze. If, therefore, the mean term of the con- 
gealation of mercury is fixed at 65 c below the cypher, 
and the term of its boiling at 41 4 above the. cypher ; 
its greateft contraction to its greateft dilatation, will 
be 1064 degrees of our author’s thermometer, and 
1237 of Fahrenheit’s; as 212 is the point of boil- 
ing water in this laft, and 32 the freezing one;, which 
correfponds with 1 yo, under the term of boiling wa- 
ter, in our author’s. Hence every one will fee. the 
great alteration of fpecific gravity in frozen and boiling 
mercury, as, between one and the other, the tenth 
part of the volume is lefiened. 

It may be alked, why the mixture of fnow and 
niturous acid does not run into a folid mafs, and form 
itfelf into ice, but remain of a foft confidence, al- 
though actually much colder, than what is required 
to freeze aquafortis? We have already mentioned, 
that aquafortis freezes at 204 of our author’s thermo- 
meter, which correfponds with 34 below the cypher 
of Fahrenheit’s. The frigorific mafs, in a degree 
of cold far below this, remained foft like a pultice. 
The caufe of this extraordinary phenomenon feems 
to be no other than a continuation of the folution of 
Z 2 the 
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the lhow, and its mixing with the nitrous acid. For 
ns the production of cold depends folely upon the 
folution and mixture, it cannot happen, that this 
mafs, which conftitutcs a fluid of a hard kind, thouhl 
run into a folid confidence, fo long as the folution 
and mixture continue. 

And now, Gentlemen, it requires no fraall fharc 
of your indulgence, to pardon my having extended 
this account fo far : but I have to plead iu my ex- 
cufe, that the fubjedt of this work is intircly new, and 
replete with a vaft variety of curious fluffs ; all which 
exadtly fall in with our excellent inftitution. For who, 
before Mr. Braun’s difeovery, would have ventured 
to affirm mercury to be a malleable metal ? who, 
that fo intenfc a degree of cold could be produced 
by any means? who, that the effefts of pouring 
nitrous acid upon fnow, fhould fo far exceed thofe, 
which rd'ul t from mixing it with ice j when fnow 
and ice are produced from the fame fubflancc, and 
feem to differ only in their configuration ? As Mr. 
Braun’s work is in very few hands, I had rcafon to 
hope, that you would not be difpleafed to be in- 
formed, in a degree fomewhat circumflantial, of 
the lb very extraordinary fadts. 

I am, 

With the moft profound refpedt, 
Gentlemen, 

Your moft obedient, 

humble fervant, 

April is, 176J. W. Watfon. 
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XXXII. Olfirual'mt on tie Tranjil of Veras 
over the Sun, on the 6 tb of June 1761 : 
In a Letter to the Right Honourable 
George Earl of Macclesfield, P ref dent 
of the Royal Society , from the Reverend 
Nathaniel Blifs, M. A. Savilian ProfcJJbr 
of Geometry in the Univerfty of Oxford,. 
and F. R. S. 

To the Right Honourable the Earl of Macclesfield, 
Pnjident oj the Royal Society. 

My LorcT, June 11 , i;fu. 

Read June 11, rr*MIE preftnt bad date of health of 
I?61 ’ X m y worthy friend and collogue 
Dr. Bradley, his Majelty’s Aflroncmcr, prevented 
him from making the proper obfcrvatici.s of die 
tranfit of Venus on Saturday morning laft*, and con- 
fequcntly, has deprived the public of luch as would 
have been taken by fo c* p^rienced and accurate an 
oblerver. But as the d< ucr was pleafed to dtfire me 
to attend at the Royal i 1-ilrvatoiy, to fupply his 
place, 1 have prclunud to biy before your Lordfiiip, 
and the Royal Society, the obforvations 1 there made, 
with great care, and as much accuracy, as the un- 
favourable Rate of the heavens would permit. The 
i.nftruments we propofed to u!e, were a reflecting 
telefcopc, of two feet focal length, to which was 
fitted Mr. Dollond’s micromctct, both executed by 
Mr. Short. There were fome additions neceffaiy to 

bo 
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be made to that inflrumcnt, which could not be 
completed before Tud'day evening, the ad inilant, 
and which we received at the Obfervatory, early the 
following morning, hut as it is abfolutely necellary, 
tJiat the tclefeope Ihould be nicely adj tided to di- 
ilindb vifion, for the ohferver’s eye, otherwife the 
apparent angle, meafured by the micrometer, will 
not be exactly true ; and as the eyes of different ob- 
fervere may vary very much j tlie. weather was fo very 
unfavourable, that I had not fo much as one oppor- 
tunity of feeing any eeleftial objed, whereby I might 
fit it to the proper focus of parallel rays for my eye. 
Mr. Green therefore, Dr. Bradley’s afliftant, was the 
only perfon who could ufe that inftrument, having 
adjufled it to his eye feme time before. The infiru- 
m'ent I made ufe of myfelf, was an exquifite mi- 
crometer, of the old form, made by the late Mr. 
Graham, adapted to an excellent refracting tclefeope 
of i y feet focal length. The Iky was fo very cloudy 
the morning of the tranfit, and the apparent proba- 
bility of its clearing up fo very {mail, that we almoft 
defpaired of being able to make any obfervation j for 
we had but one glimple of the fun, and that only 
for about half a minute, till half an hour after feven 
o’clock. We then prepared to obferve the diflance 
of Venus from each limb of the fun, on the chords 


parallel to the equator, by Mr. Green, with the re- 
ceding tclcfcope, and its micrometer ; and I myfelf, 
with the refrading tclefeope, and the old micrometer, 
obferved differences of right afeenfion and declination 
from the confequcnt and fouthermoft limb of the 
fun. 

The 
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The weather was more favourable at your Lord- 
(hip’s own obfervatory at Shirbum-Cafllc, where the 
Reverend Mr. Hornfby, Fellow of Corpus-Chrifti 
College in Oxford, attended, to afllft Mr. Phelps and 
Mr. Bartlett, your own obfervers. Mr. Hornfby has 
favoured me with a copy of the obfervations there 
made; and writes, that though the morning feemed 
very unpromifing, yet the clouds began to difperfc 
about half an hour after five, moving llowly towards- 
the eaft. He then made many obfervations of the 
differences of Venus and the fun’s limb in right 
afeenfion and declination, in the fame manner which 
I ufed at the Royal Obfervatory, the Iky free from 
clouds, and the air tolerably clear. I (hall not at 
prefent lay thefe obfervations, or my own, or Mr. 
Green’s, before your Lordfhip and the Society, as the 
fhortnefs of the time will not permit me to examine 
how well they correfpond with each other, or what 
degree of exadnefs may be depended upon from 
them. 

The continual fwift motion of flying clouds, of 
different denfitics, over the difk of the fun, were no 
fmall prejudice to our obfervations at Greenwich* 
till the end of the tranfit was approaching, when it 
was tolerably clear, a fmall hazinefe only remaining. 
We obferved the internal contact of Venus with the 
fun’s limb, Mr. Green having taken off the micro- 
meter with the two feet reflodor, Mr. Bird, mathe- 
matical inflrument- maker in the Strand, with a rc- 
fledor of 1 8 inches focal length, of his own making,, 
and myfelf with the refrador, the telcfcopes ufed by 
Mr. Bird and myfelf magnifying about 55 times,, 
that by Mr. Green no times, June yth, 1 761,. at 
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■•o 1 * r / o?>" apparent time, all three agreeing to the 
fi:ne i'wvcmch 'The linal egrefs by Mr. Green and 
myfclf, Mas only one ieeorni later than l>y Mr. Bird, 
'z'S'' .7' 9" apparent time. At ao'i 0.6' 56", by 
t! „■ ; lean of five obfervations, the center of Venus 
v’.t i north of the fun’s fouth limb in declination, hy 
1 iy micrometer 3' 20 The diameter of Venus 
v'uh once mcafured by Mr. Green, with Dollond’s 
mieu.metcr, 57"; by Mr. Canton in Spital-Square, 
being the mean of three good obiervations, with the 
lame kind of micrometer, 58". The fun’s hori- 
zontal diameter was obferved by Mr. Bird, with the 
reflector, 3d 36", which I fufpeft is three or four 
Jeconds too large, as the telefcopc was not accurately 
adjufted for parallel rays to his eye. 

‘The internal contact was obferved by Mr. Hornfby, 
on the north fide of the obfervatory at Shirburn- 
Caftlc, with an excellent 12 feet tclefcopc and mi- 
crometer, made by Mr. Bird, of the old form j and 
by Mr. Phelps, on the fouth fide, with your Lord- 
Ihip’s 14 feet telefcope; the telcfcope uled by Mr. 
Hornfby magnifying 68 times, and that by Mr. 
Phelps about 55 times ; by Mr. Hornfby at ao^ if' 10" 
apparent time^ by Mr. Phelps four feconds later, 
Mr. Bartlet counting the clock, which each obferver 
could hear. Mr. Phelps loft the final contact, by 
miflaking the teller of the clock. Mr. Hornfby makes 
it at 20 l > 33 / iy" *, but fuppofes it to have happened 
a few fcconds later 5 for, at 2ol> 33' 12", it was not 
quite gone off the fun, when he was obliged to move 
his eye-ftand, and 20" after, it was certainly totally 
emerged. They make the diameter of Venus fd", 
and Mr. Hornfby, by a mean of twelve obforvations, 

made 
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made a little before and after the noon of the 5th, 
makes the diameter of the fun at right angles to the 
equator, with his micrometer, 31' 32". At 20'’ 12 1 , 
apparent time, Mr. Hornfby, by one obfervation, 
makes the center of Venus north of the fun’s fouth 
limb in declination, 3' 26". The latitude of the ob- 
fervatory at Shirburn-Caftle is ji° 35/ 22", being 
to the north of the Royal Obfervatory io' 43 // . The 
difference of longitude between them has been deter- 
mined, by fome former obfervations, to be 4' 1", 
that of Shirburn being to the weft. Thefe are all 
the obfervations which are come to my knowlege, 
and which I think, at prefent, worthy the attention 
of your Lordfhip, and the Royal Society. If the 
others fliould hereafter appear to be fo, they fhall be 
laid before you, by 

Your Lordlhip’s 

and their moft obedient 
humble fervant, 

Nathaniel Blifs. 
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yyym. An Account of the franfit «/Vcnus 
over the Sun y on Saturday Mornings hth 
June 1761, at Savile-Houfe, about 8" of 
Time Wefi of St. PaulV % London. 

Read June u, T T IS Royal Highnefs the Duke of 
I?61 ' ijL York, being defirous of obferving 
the rare phenomenon of Venus’s paffage over the 
difk of the fun, I had the honour of being com- 
manded by his Royal Highnefs, to attend him on 
that occafion at Savile-houfe, which was a place the 
moft proper for that obfervation, on account of its 
remarkable elevation above all the neighbouring 
buildings, and confequently above the grols vapours 
of the town. 

In obedience to thefe orders, on Friday, 5 th June, 
I carried thither the inftruments proper for this ob- 
fervation, together with an aftronomical clock, made 
by Mr. Shelton, and the fellow of that which was 
laft made for the Royal Obfervatory at Greenwich, 
and which hands in the tranfit-room, and went to 
the faid houfc on Saturday morning, at four o’clock, 
in company with the Reverend Dr. Blair, and Dr. 
Bevis, and immediately put the inftruments in order. 

The inftruments, made ufe of on this occafion, 
were a refleding telefcope of 1 8 inches focus, with 
a hcliofcopc adapted to it, and having a field of more 
than the fun’s diameter, proper for /hewing Venus 
on the fun’s di/k, with great cafe and fatisfadionj 


* N. B, St. Paul’s is 22a," welt of Greenwich obfervatory. 

and 
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and another refledor of a feet focus, with an achro- 
mic objcd-glafs micrometer of 40 feet focus, being 
the fame fort of inftrument with thofc that wcie 
made, by order of the Royal Society, for Dr. Brad- 
ley, at the Royal Obfervatory at CVonv/ichj and for 
Mr. Mafkelync, who went to St. Helena j and Mr. 
Mafon, who went to Bencoolenj differing in one 
particular from their inftruments, which had only a 
common objed-glafs micrometer. 

I intended to have meafured the diflance of Venus 
from each limb of the fun, in chords parallel to the 
plane of the equator, and in chords parallel to the 
horizon, and alfo to have taken the appulfes of the 
limbs of the fun and Venus to a vertical and horizon- 
tal wire, and had all the apparatus neccffary for thofc 
obfervations 5 but the cloudinefs of the morning pre- 
vented my putting any of thofc methods into practice, 
for the clouds continued fo clofe, that we had no 
fight of the fun, till a quarter of an hour before fix 
o’clock, when, through an opening, which lafted 
for about two minutes, Dr. Blair, Dr. Bevis, and I, 
plainly and diftindly faw Venus on the fun, and 
concluded, that £he was then confiderably paft the 
middle of her tranfit. About a quarter after fix, I 
made the firft obfervation, which was, in mcafuring 
the diameter of Venus ; and foon after, I meafured 
her diftance from the fun’s limb, in the diredion of 
aline going through the fun’s center j and fo con- 
tinued mealuring in the fame manner, and fometimes 
mcafuring the diameter of Venus, till near the inter- 
nal contadtj only about a quarter after feven, I mea- 
fured the diftance of Venus from the fun’s limb, in 

A a 2 a fup- 
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a fuppofed direction of her tranfit line, or path over 
the fun. 

About half an hour after feven, the clouds difperfed, 
and we had the fun perfectly clear during the re- 
mainder of the tranfit. When Venus approached the 
internal contact, I took off the micrometer, and 
changed the magnifying power of the telefcope, 
which, during the meafurements, had been that of 
70 times, into another of 140 times, and with this 
magnifying power, I obferved the internal contact; 
in which, I think, 1 cannot have erred fo much as 
two feconds, for the air was extremely clear, and at 
reft. With the fame magnifying power, I obferved 
the total exit ; and I do not think I have erred in 
this above five feconds, though this is a more uncer- 
tain obfervation than the former, and can by no 
means be determined fo accurately as the internal 
contadt; and what I have erred in this laft obferva- 
tion, is rather in excefs, in making the exit too late. 

I have mentioned, above, the magnifying power 
of the telefcope I ufed; becaufe I have found, by 
expedience, that the different lengths of telcfcopes, 
their different magnifying powers, and their different 
goodnefs, as well as the different goodnefs of eyes, 
want of practice, and different ftate of the air, will 
product differences of times in thofe fort of obferva- 
tions. 

Thefe obfervations were made in the pre fence of 
his Royal Ilighncfs the Duke of Yoik, accompanied 
by their Royal Highncflcs Prince William, Prince 
Henry, and Prince Frederick ; her Royal Ilighncfs 
Lady Augufta was pleafed likewife to do us the ho- 
nour of looking at this uncommon appearance. 

Times 
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Times afld meafurcments, taken at Savile-Houfe, on 
Saturday morning, 6th June 1761. Mr. Short ob- 
ferving, and Dr. Bevis marking down the times. 


5 4 6 37 

6 i* 12 


firft law Venus on the fun 
diameter of Venn s - : 


= O 59.8 


20 44} nen roll diilance of the limbs 4 4 8 * 2 of the fun and Venus, 


6 31 o<; ditto 4 

6 $0 z\ ditto - -- -*--3 49-9 

6 52 38 ditto - -- ----3 44*3 

6 54 23 ditto 3 44*° 

6 59 37. 1 diameter of Venus - - = 1 00.7 

Thefe preceding obfeivations were taken in the Intervals of clouds, 
and fomewhat in a hurry. 


7 01 42,- aiairu 
7 o? 36} non re 
7 08 ot;J* ditto 
7 09 28, <litto 
7 n 27I ditto 
7 12 53 ditto 


diameter of Venus - . t= o 5:8.9 

nemdt diftance of the limbs 3 20.1 

ditto 3 

ditto 3 o8.$ 


7 ii 27I ditto 3 OH 

7 12 53 ditto - -- -- -- 3 01.3 

7 xS 22 ditto - -- -- -- 2 48.4 

7 19 $4§ diftance of the limbs in a 4 03.6 ■ 

7 22 03! neareft diftance of the limbs 2 37.3 

7 24 23} ditto 2 32.2 

7 26 09 \ ditto - -- -- -- 22 7.0 

7 3 1 5^1- ditto 2 13.7 

7 37 24^- ditto x 5^9 

7 40 $‘9r ditto - - 1 49-9 

7 41 3°i diameter of Venus - zz o 58.9 

7 43 20 ditto 2: o 58.9 

7 44 26 ncaieft diftance of the limbs 1 39.2 

7 47 30 ditto 1 3°* 2 

7 £2 01 ditto - - - - - - - X tb.Q 

7 SS 41 ditto t 08.4 

8 ox 08 ditto ------ - o 5*2, 1 

8 04 32^ ditto - - - - - o 42.7 

f 

8 x8 


i fuppofed line of W 
( uuss path. 


8 37 o 5 jJ 


t iocus, magnitying 35 times. 

C Total exit by Mr. Short, through a refleflor of z feet 
{ focus, magnifying X40 times* 

111 * 


4 



MO 

The diameter of the fun, in a horizontal direction, 
was meafured juft after the trandt, and found to be 
= 31' 30.8". 

The' clock at Savile-IIoufe was fevcral times com- 
pared with my clock in Surry-Street, from Friday 
evening, the jth June, to Monday evening, the 8th 
June; Jfo that I am as fure of the time at Savile- 
Houfe, as if the obfervation had been made at my 
houfc in Surry-Strcet. 

Ja. Short. 


XXXIV. Obfervations on the Tranftt of Ve- 
nus, June the bth, 1761, made in Spital- 
Squarc ; the Longitude of which is 4/* 1 1 " 
Weft of the Royal Olfervatory at Green- 
wich, and the Latitude 51 0 31' 1 5^ 
North \ by John Canton, M. J. and 
F. R. S. 

Read Nov. 5, T yAving meafured the diameter of 
176u JLjL Venus, on the fun, three times, 
with the objcdfc-glafs micrometer, the mean was 
found to be 58 feconds ; and but of a fecond, the 
difference of the extremes *, 


* With the fame micrometer, the diameter of Venus was nica- 
fured, off the fun, twelve times, March the 29th, J758, about 
noon; and the mean was 1 1 1" 4.2 " 1 ; whence the diameter, at 
the time of the tranfit, ought, by computation, to have been 
l' 0" 19"' 
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The diameter of the fan, from four obfervations 
very nearly agreeing with each other, was 31' 33" 14"'. 

h. m. f. 


The time, by the clock, of the internals g 
contad, was ------ J 7 

Of the external contad - 8 3 y 27 
Of noon - * - - 11 58 24! 

Therefore the apparent time of the firft ") g o 

contad, was j 4 

Of the laft contad - 837 4 


The two pofitions of Venus on the fun’s dife, [Vide 
tfab.V I.] in chords parallel to the equator, were de- 
termined by frequently meafuring the parts of fuch 
chords on each iidc the centre of the planet, with 
the objed-glafs micrometer j which was done with 
difficulty, both on account of the clouds, and the 
telefcope’s not having an equatorial motion. 

Let the arc ATB reprefent a part of the fun’s 
limb; let CFD be parallel to it, at the diflanco of 
a femidiameter of Venus ; and let O V X and P V Y 
be parallel to the equator. At 7 11 14 1 ’ 1 39 1 ' A. M. 
apparent time, OV was 14' 43", and VX y' 32.". 
At 7I1 57 m 2i f , PV was 16' 36", and VY 1' 56". 


Thefe obfervations were all made with a refleding 
telefcope of 18 inches focal length, which magnified 
about ss times. 


XXXV. Some 
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XXXV. Some Qbfcrvations of the Vianet 
Venus, on the Dijk of 'the Sun, June 6 th> 
1761 ; with a preceding Account of the 
Method taken for verifying the Time of 
that Phce?iomenon ; and certain Reafonsfor 
an Atinofphcre about Venus : By Samuel 
Dunn. 

Road Nov. 5, A S foon as I heard, that fevcral ma- 
17(11 ' / ~\ thematicians were to go abroad, 

and obferve the tranfit of Venus over the difk of the 
fun, from foreign parts, I purpofed to obferve the 
fame at Chclfca, and to compare my obfervation 
with the more accurate ones, which I expedit'd 
would be made at the Royal Obfervatory at Green- 
wich. Suppofing, that if my obfervation at Chclfca 
was made with equal care, and as good inftruments 
for afeertaining time, as the inftruments to be ufed 
by the obfervers abroad, it might be ufeful, as a kind 
of proof, how exad the obfervations had been made 
abroad, where the obfervers had lefs conveniences 
fqt afeertaining time, than at the Royal Obfervatory, 
Mr. Dollond (a member of the Society) had, 
fome time before, newly ground, and fitted up for 
me, a Newtonian reflecting tclefcopc, fix feet in 
length 5 which fo far exceeded expedition, that by 
it the Reverend Mr. Mafkclyne (who is now at St, 
Helena) and myfelf, had feveral times obfervedhow 
long Jupiter’s fatellites dwell on the limb of Jupiter, 
entering on the body. And I was provided with an 
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eight-day clock, having a fccond-hand, an iron pen- 
dulum, and an adjufting fcrcw at its bob. 

Altitude inftruments of wood and brafs, adjuflcd 
by fpirit levels, had engaged my attention j but having 
found feveral of thefe defeftive, by comparing their 
refults with meridian altitudes, and the time by the 
clock ; and having many times examined the clock by 
double altitudes of the fun, taken with a Hadley’s qua- 
drant, having a nonius to minutes, and an artificial ho- 
rizon of fweet oil in a tea-faucer, I determined to de- 
pend on fuch an inftrument and horizon, for afeer- 
taining the error of the clock, and corredtnefs of my 
meridian. 

An artificial horizon of water, and even of quick- 
filver, I had found to be too eafily difturbed, and 
therefore had, fome time before, introduced oil, and 
found it vaftly preferable. And in taking altitudes, 
I always obferve, when the fun, or other celeftial 
body, is as near the prime vertical, or eaft and 
weft azimuth, as poflible j and generally take either 
five double altitudes, half a minute of time afunder 
each, or three double altitudes, a minute of time 
afunder, dividing the fum by either ten or fix, as the 
cafe is, for a mean Angle altitude, correfponding to 
the mean time of thofe obfervations by the clock. 
And in taking the fun’s tranfit acrofs the meridian, 
I take a mean of the times of appulfe to feveral par- 
allel and equidiftant lines on each fide of the meri- 
dian, and it generally gives the tranfit to lefs than a 
fecond of time. 

The daily tables of the fun’s declination, equation 
of time, &c. which I ufe, are thole in the epheme- 
rides of the Abbe de la Caille ; and the latitude ol 
Vol. LJI. Bb nay 
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my place is 51 6 29' 5" N. and 41" of time weft of 
the obfervatory at Greenwich, between the phyfic- 
garden and Chelfea holpital. 

Several obfervations * for verifying the quadrant, 
meridian, clock, &c. made at different times of the 
year, were as follow $ viz. 

2 2d December 1760. Altitude funs upper limb- 
on the meridian 1 5 0 6' 30". Error by calculation 
a" of a degree. 

26th December 1760. Altitude fun’s upper limb 
on the meridian 15 0 12' 1 5". Error by calculation 
8" of a degree. 

2d January 1761. Altitude fun’s upper limb on 
the meridian 15 0 20' 42"* Error by calculation 3"' 
of a degree. 

1 8th February 1761. Altitude fun’s upper limb 
on the meridian 27 0 22' 45". Error by calculation 
4" of a degree. 

6th February 1761. Sun on the meridian, by the 
clock, at I2 h 1 4' 35". Error by equation table o" 
of time. 

nth February 1761. morning, at io h 20, per 
clock. Altitude fun’s upper limb 20° 23'. Error 
of clock o" of time. 

nth February 1761, noon, fun on meridian, per 
clock, at 12* 14' 44". Error by equation table o" 
of time. 

nth February 1761, afternoon, at 6 h 3 7' 30" 
per clock. Altitude fun’s upper limb 6° 37' 30". 
Error of clock o" of time. 


>'* A great number of others were made, although not inferted 
1 this paper. 

From 
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From 1 8th February to nth March, the clock 
had gained of equal time 37", which is near 2" of 
time per day. 

xith March to 10th April, the clock had gained 
of equal time 15", which is near 3" of time per 
day. 

4th June, afternoon, at 4 h 52' per clock. Altitude 
fun’s centre 27 0 40' 14", which is near 3" of time 
per day. 

6th June, afternoon, at 5 h 40' per clock. Altitude 
fun’s centre 24 0 29' 5", which is near 3" of time 
per day. 

8th June, afternoon, at $ h 20' per clock. Altitude 
fun’s centre 23 0 43' 53", which is near 3" of time 
per day. 

9th June, noon, fun on the meridian, per clock, 
at i2 h 59' 32", which is near 3" of time per 
day. 

Thefe latter obfervations, {hewing the gainoftheclock 
3" of time per day, furprized me, as being contrary 
•to my expectation j for the clock had loft two or three 
-feconds per day in winter, and therefore, I concluded 
it would lofe more in the fpring and fummer, by the 
lengthening of the pendulum ; but it happened quite 
the contrary, and the caufe thereof I could not de- 
termine. 

For afeertaining the diameter of Venus, and alfo the 
pofiltion and diftance of the folar maculae from Venus, 
[ had caufed to be conftruCted an inftrument *, much 
like one which has been already deferibed to the So- 


* Angular micrometer. 


•ciety, 


Bb 2 
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cicty, with, this addition, which was originally defigned 

for that inftrument ; namely, EF 
and GH, two filver wires par- 
allel to the diameter AB, and 
_ diftant therefrom 30° = A E = 
£ AG = BF = BH, the' three 
parallel wires EF, AB, and 

G H, being fixed, whiift die 

B 11 moveable wires CD and IK 
©pened to any angle, as ILC for intercepting the 
diameter inn of Venus, whiift CD was perpendicu- 
lar to AB, and the planet was divided into two equal 
parts by the wire E F. This micrometer was placed 
fn die eye-piece of a two feet Gregorian telefcope, 
which magnified 55 times, and through the field of 
view, of which the fun pafied in 1 18 feconds of time. 

I had two eye-glaffes to the fix feet Newtonian * 
reflector; one of which, being fix tenths of an inch 
focus, magnified no times ; and the other, being 
three tenths of an inch focus, magnified 220 times, 
or four times that of the Gregorian refledor. The 
greater of thefe two glades I purpofed to truft to, 
having often experienced its fuperiority in viewing 
the occultations of Jupiter’s fatellites and die folar 
maculae. 

The idea I had formed of the internal contact was, 
that the planet would touch the edge of the fun in an 
inftant, like two drops of quickfilvcr meeting on a 
plane, and that in an inftant the black con tad would 
appear; but in this I was deceived, the particulars of 
the phsenomenon being as follows ; viz. 



* The diameter of the great fpeculum of this telefcope was fix 
iflrhcfs. 

June 
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June 6th, a cloudy morning, till about fix o’clock, , 
when the clouds began to diffipate, but not enough 
to afford a plain fight of Venus on the fun, till more • 
than half pad feven, and the planet got nearer the 
limb of the lun, than I had defired to fee it firft on 
the diflc. 

By repeated trials, the time in which the planet 
was pafiing from the internal to the external contact, , 
with- the wire of the micrometer was 3-} fcconds of 
time, and the angle I CL of the angular micrometer • 
was 8°. 

With the fix feet Newtonian refledtor, and its 
magnifying power of 110, and alfo of 220 times, I • 
carefully examined the fun’s difk, to difeover a ia~ 
tellite of Venus, but faw none j for I had a very clear 
dark glafs next my eye, and the fun’s limb appeared 
moft perfectly defined ; but a very narrow waterifh 
penumbra -j- appeared round Venus, by which its 
limb was not perfectly defined, and at the diffance of 
about a fixth part of Venus’s diameter from its edge, 
was the darkeft part of Venus’s phafis, from which to 
the centre, an imperfedt £ light increafed, and illumi- 
nated about the centre. 

At 8 h 16' per clock, I was prepared to obferve the 
internal con tad 5 and as Venus drew nearer to the 
limb of the fun, the penumbra near the limb of Venus 

* After the tranfit, till two o’clock afternoon the fame day, 

I continued obferving the difk with this telcfcope, but faw no 
fatellite pafs over the fun. 

t This penumbra could not by any means be made to difap- 
pear, although I tried to make it vanifh, by altering the focus 
of the telefcope a great number of times. 

J This could not arife from any imperfection of the telefcope, 
as the folar maculae appeared fharply defined, n$ through a re- 
fractor, 

became 
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became darker, and threatened to obfeure the point of 
contafl: at the inftant it would happen; the circum- 
ftances of which, for each of the moments of time, 
are imperfectly delineated, on account of the nearnefs 
of the lines, but more truly deferibed as follows ; (a 
right line reprefenting that part of the fun’s limb near 
where the conradt happened, and an arch the ap- 
proaching limb of Venus, for each three feconds of 
time, from the lofs of the thread light.) 

A diagram, reprefenting «‘he approach of Venus to 
the fun’s limb, for each three feconds of time. [Vide 
Tab. VII.] 

In this diagram, the black fegments reprefent 
Venus, and the right lines drawn nearly at contact to 
them, reprefent a fmall part of the fun’s limb, as feen 
through a dark glafs j the intermediate fpaces white, 
reprefent the Iky. In words, (for each fecond of time 
by the clock) thus : 


Jh / 

. Q , C No diminution of light between the 
At o 1041^ Umb of Venus and that of the fun. 

C Slight penumbra, or diminution of 
$ 16 42 < light, near where the contad was 
C to be. 

t, , C Penumbra of a grey colour, near the 
8 16 43 £ fame place. 

c* Penumbra almoft brown, and the 
8 16 44 < thread of light very narrow, and 
£ almoft loft. 

C Penumbra brown, and the thread of 
8 16 45 < light in the contad point indiftind, 
C or loft. 

« > , C Penumbra more brown, and the touch 

8 10 40^ the fmallcft pofiible. 
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u r " 
A.t 8 ; 47 

8 16 48 

8 16 49 


8 16 50 
8 16 51 
8 16 52 


Penumbra almofl black, and the touch 
a little broader. 

Slight black in the point of contaft, 
and the edges a little broader. 

True black in the point of contact, 
and the edges a little broader. 

("Here I concluded with-my- 
felf, that obfervers would 
differ in their judgments 
about the moment of con- 
tact, fome feconds of time, 
or that fome would efti- 
mate the contad fooner 
than others. 


More fo. _ 
More fo.{ 
More fo. " 


From thefe obfervations, I concluded, that the 
thread of light in the point of contact was fo obfeured, 
as to be undifcernible at 8 b i 6 / 46", and that true 
black did not fucceed in the fame point, till 3" after, 
namely, 8 h 16' 49" } and from * both of thefe pro- 
perties. 


* As the fix feet Newtonian telefcope magnified four times as 
much as thut of the two feet Gregorian telefcope, and the va- 
niihing of the thiead of light, from its leaft degree of dulkifluicfs 
to .1 tt uv black, was about 3 feconds of time by the fix feet te- 
lefcopc, the time in which the thread of light was vanifhing 
from the leaf! degree of duflcifhneis to a true black, by a two 
feet Giegorian lefleitor, may be fuppofed to have been 4 times 3 
s- 1 a feconds of time ; and hence an error, or rather difference, 
of pronunciation, but not of judgment, may have arifen among 
good obfervers, if finite effimsitcd the contact by the invifibtlity 
of the thread of light, and ofheis by an apparent blacknefs in the 
point of contact, or, which is the fame thing, the time when 
the planet had made the leaft apparent dent in the fun’s limb. 


5 
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perties, I concluded, that the real internal contact 
was at 8 h i6' 47" by the clock ; which make:--'’ 
8 h 16' 1 1" equal time, and 8 h 18' z" apparent time, 
at Chelfca j and 8 h 18' 43" apparent time, at Green- 
wich. 

Whilft Venus was on the fun’s limb, no other 
penumbra appeared between the limb of Venus 
and the fun, than had appeared before on the fun’s 
difk j and therefore, I concluded there muft be an 
atmofphere about Venus, which, receiving weak im- 
preffions of light between the limbs of Venus and 
the fun, occalioncd the uncertainty of afeertaining 
the exadt inftant of the internal contadt, as above de- 
fcribed 5 and becaufe my Newtonian refledtor flhewed 
objedts clearer than the generality of Gregorian re- 
fiedtors, I concluded, that the aforegoing property 
was what no two feet refledtor was capable of exa- 
mining, the atmofphere being fo narrow. 

At 8 h 35' per clock, the external contadt was near, 
and not incumbered with fuch a penumbra, or partial 
light, as the internal contadt had been. At 8 1 ’ 35' 4", 
the lead: dent pofliblc, quite black, appeared in the 
fun’s limb. And at 8 h 35' 6", the limb was reftored 
to its perfedt form, there having been a fmall trem- 
bling light, between the narrow watery border of 
Venus and the vanifliing point of contadt in the fun's 
limb for thefe two feconds of time. From which the 


of the fame colour, through a dark glafls, as the (ky. 'Phis vv.u 
verified by a two feet Gregorian refledtor, in the cont.idl .above- 
mentioned, and poflibly may have occalioncd greater dillerctim 
in ettimating the contadt, with leffer tdefcopes, to no lefs than 
'half a minute of time. 

external 
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external contact at Chelfea was 8 fe 34' 30" equal 
' time, and 8 h 36' 21" apparent time j which makes 
2 /' apparent time at Greenwich.. 

From the aforegoing circumstances, it appeared to 
me, that the external contact was more eafily to be de- 
termined than the internal one, which was contrary. to 
what I had before expected ; and becaufe the point 
of contact rauft have appeared through fuch a te- 
lefcopc as I obferved with, in its proper colour, dark 
or black, fooner than through a fmaller magnifying 
power of equal light, I concluded, that, through my 
tclefcope, the internal contact was vifible, fooner than 
through a two foot refledtor, ten or twelve fecondsof 
time. 

And, confidering the aforefaid penumbra, or bor- 
der of partial light, furrounding Venus, , as an atmo- 
fphere of that planet, with the time of its vanifhing, 
24 fcconds of time ; and reducing this to. the diameter 
of Venus, with due allowance for the oblique direction 
over the fun’s limb, the atmolphere of Venus comes 
out 84 thirds of a degree, which is nearly about 
!- , th part of Venus’s diameter ; which diameter being 
nearly equal to the earth’s diameter, the atmofphere 
ni Venus comes out nearly 50 geographical miles. 

As thole obfervations were made with care and at- 
tention, 1 have lain them before the Society only ; 
•md the more readily, as they reconcile a feeming con- 
tradidtion in Mr. Short’s * numbers of the internal 

contadfc j 


* It having been 3 fcconds of time from ‘the inftant.when the 
t hi cad of light between Venus and the fun became fo indilUnct, 
as not to be properly termed light, to thedafoat when the black 
Vot.LlL Cc contaA 



t l 94 ] 

centadt * and, whilft I am very certain with refped to 
the particulars of the external contact, cannot deter- 
mine why they differ from that ingenious oblerverV 
numbers, or any other’s. 

Samuel Dunn. 

* * When the limb of Venus was almoft clear 
of the fun’s difk, I perceived a difficulty would 
occur at the laft contact, as the limb of the fun, 
and alfo that of Venus, which was to make the 


eontaft appeared’ through a tclcfcopc magnifying 220 times, the 
limits of time in which it continued in a like apparent ilatc, by 


a telefaope magnifying | *4° J times, may be fuppofed to have 


©f Greenwich, the black contafl, by the above obfervation, with 
Mr. Short’s telefcope at Savile-Houfe 1 f 8 h 18' 18" 1 the 

foe telefcope at Greenwich obfervatory J 18 18 58 J 

obfemtions at thofe places being | g j And, for other 

telafcopes, the limits above-mentioned may be fuppofed to have 
been nearly as in. the following table. 


Magnifying power. 

Limits. 

JboQ times. 

3" of time. 

100 

7 

80 

, 8 

60 

1 11 

So- 

i*2- 

40 

1 16 

35 

: Z9> 

30 

; 2% 

s$ 

‘ 26 

20 

33 

*0 , 

66 


Baft 
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laft dent, approached fo near to a right line. 
This led me to confider, that the fphcrical ex- 
ternal angle of contadt, by the fix feet telefcope, 
would be but an * eighth part of the fame angle 
by the two feet telefcope, the eye judging of 
the fame relative diftance in one telefcope as in 
the other i and that, therefore, as the verfed 
fine of the dent in the fun’s limb was but a 
fourth part as large in one telefcope as the other, 
and the laft contact vanifhed in about feconds of 
time, the laft contact might poffibly be eftimated, 
by a two feet Gregorian telefcope, about twice 
2f, or 5" or 6 7/ , feconds of time later than with 
a fix feet Newtonian telefcope i which allowance 
being made, the apparent time of the two con- 
tads, as reduced to a Gregorian reflc&or, mag- 
nifying ,55 times : by iuch a telefcope, the 
contadts at Greenwich obfervatory were, viz. 
internal contact 8 h i8 / 55", external contad 
8 h 3 j' 7"' The accounts which have been 
publilhed of the obfervations made at Green- 
wich being, internal contadt 8 h 19' o" t exter- 
nal contadt 8 h 3/ 9" ; and the difference in 
each within five feconds of time, an error an- 
fwering to about a 500 th part of the fun’s di- 
ftance from the earth. 


* As t!u* (phenol angle of couta& in the limb of Venus, and 
. Ub of the fun, was foui times as great in one telefcope as in the 
other, the fum of both is eight times ; which, being diininifhed 
by four times the apparent magnitude of the verfed fine of the 
Jeaft vifible dent in the one telefcope, what it was in the other 
telefcope, leaves the one double to that of the other. 

C c 2 XXXVi An 
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XXXVI. An Account of the Obfervations ' 
made on the Tranfit of Venus, June 6 / s 
1761, in the If and of St. Helena: In 
a Letter to the Right Honourable George 
Earl ^/'Macclesfield, Prefdent of the Royal 
Society , from the Rev. Nevii Mafkelyne, 
M. A. and F. R. S. 

My Lord, 

Read Nov. 5, T" Am forry I cannot have the honour of 
1761 ' JL gratifying your Lordfliip, and the 
Royal Society, with an account of a more complete 
obfervation of the tranfit of Venus, than what I here- 
with tranfmit to you. From the very cloudy weather, 
which prevailed here for the whole month preceding 
the tranlit, I, indeed, almoffc' defpaired of obtaining 
any fight of it at all. I was, however, fortunate 
enough to obtain two fair views, though but of fhort 
continuance, of this curious celeftial phenomenon. . 
The firft was a few minutes after fun-rife, when I 
was furprized not only at feeing Venus fo very large, 
but alfo fo much nearer the fun’s limb, than I had 
reafon to exped from the beft grounded calculations ; 
which laft circumftance foreboded, that fhe would 
make a more fpeedy. exit from the fun’s body, than 
the fame calculations allowed ; which ; accordingly 
happened. At this time,, her limb, as well, as the 
fun’s, appeared exceedingly ill defined, which was 
no more than what one might naturally exped, from 
their.great proximity to the horizon. . 

This 
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This alone was Efficient to prevent my making any 
oblervations, at that time, which could admit or any 
N exaClncfs, if the clouds had not prefently come up, 
ahd totally deprived me of the fight both of Venus 
and the fun. In this manner the ikies continued un- 
favourable for about an hour, when they grew again 
extremely clear, and I had the pleafure of feeing V enus 
appear as an intenfely black fpot upon the fun’s body, 
and perfectly well defined. At this time, I meafured 
the diflance of the nearefl limbs of Venus and the 
fun from each other, with the curious objed-glafc 
micrometer adapted to the reflecting telefcope, ac- 
cording to Mr. Dollond’s ingenious invention. This 
diflance was i' 44I", at y h 31™ y ( apparent time, 
or 7 h 29 m if r mean time. I think it proper to take 
notice, that though Venus’s limb and tire fun’s ap- 
peared as well defined, as could be defired j yet, when 
the artificial internal contact of Venus’s limb with 
the fun’s was made, in order to meafure their di- 
ftance, Venus’s limb alternately dilated itfelf over, 
and contracted itfelf within the fun’s limb, by a fmall 
fpace. I endeavoured to take it in the middle of this 
vibration ; but I beg leave to refer it to your Lord- 
fhip’s opinion, whether, if the real internal contaCl 
had happened at this time, it could have been ob- 
ferved, in l'uch circumflances, to that degree of exact- 
ness, which the great Dr. Halley hoped for j and 
whether, on occalion of the next tranfit, which is 
to happen eight years hence, it might not be conve- 
nient, that the obfervers fliould endeavour to place 
themfelves on fuch parts of the globe, as that they 
may not fee Venus on the fun’s body, very near 
the horizon, but rather when they are both elevated 
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to confiderable heights j which wilt afford them a 
greater chance of making their obfervations free from^ 
clouds, which ufually fkirt the horizon, as well as 
making them to advantage. 

Prefcntly after I had meafured the diftancc of 
Venus from the fun’s limb, the clouds returned again, 
and prevented me, not only from making any more 
obfervations of the fame kind, or meafuring Venus’s 
diameter, but alfo, what was of much more confe- 
quence, from obferving the laft internal contact of 
Venus from the fun’s limb, which was the principal 
obfervation of all. About 23 minutes after eight, the 
clouds feparated again, and the fun appeared very 
bright and clear; but there was not the leaf: appear- 
ance to be feen of Venus, though I thought myfelf 
in a manner fure of obferving at leaf: the external 
contact, as all the calculations make the end to hap- 
pen much later. 

Mr. Waddington took the paffages of Venus and 
the fun’s limbs, acrofs the horizontal and vertical wire 
of the equal altitude inftrument. All the obfervations, 
which he was able to make, are as follow: 

June 6, 

Mean time, in the morning. 

H.M, S. 

7 24 1 © *8 lower limb at horizontal wire. 

7 24 1 j ? ’$ centre at vertical wire. 

7 if 43* 2 ’s centre at the horizontal wire. 

28 504 « ’8 preceding limb touches vertical wire. 

44 ©’s fubfequent limb at vertical wire. 


II. 
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H.M. S. 

\ 3 * 5 * 
V32 17 

33 5 

34 53 


0 ’s lower limb at horizontal wire. . 

$ ’s centre at the fame. 

© ’s weftern and fubfequent limb at ver- 
tical wire. 

O ’s upper limb at horizontal wire. The. 
obfervation of this limb of the fun was 
but indifferent. * 


N. B. As the telefcope inverts, the obfervations, as 
ufual, are fet down according to the appear- 
ance. 


I heartily wifti the other attenders upon this rare 
celeftial phenomenon may have had a more favour- 
able opportunity of making their obfervations, than I 
have had. But as it is to be feared, that our other 
obfervers, Mr. Mafon and Mr. Dixon, by the misfor- 
tunes they have met with, have not been able to make 
their obfervations at Bencoolcn, as was propofed ; I 
humbly hazard my opinion, and fubmit it to your 
Lordfhip’s better judgment, whether the difference 
in the total duration of the tranfit of Venus over the 
fun’s difk, obferved in any two places,' where, it is 
likely, obfervations have been made, will be great 
enough to enable us to infer the fun’s parallax with 
fufficiont exa&nefs, or even nearer than it is known 
already. So that I am afraid we muft wait till the 
next tranfit, in 1769, which is, on many accounts, 
better circumftanced than this, before aftronomers 
will be able to do juflicc to Dr. Halley’s noble pro* 
pofal, and to fettle, with the laft and greateft degree 
of exadtnefs, that curious and nice element in agro- 
nomy, the fun’s parallax, and thence determine the 
r trur 
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true diftance of all the planets from the fun, and 
from each other. 

Your Lordfliip will excufe me, that I do not 'at 
prefent attempt to deduce any conferences from the 
above obfervations, not only as I am in want of others 
correfponding to them made in other places, but alfo 
as I am not yet able to fettle the longitude of this 
place to fufixeient exaftnefs ; though I am of opinion, 
it cannot differ much from that, which Dr. Halley 
hath affigned to it. I have not yet been able to get 
one obfervation of an ecliple of Jupiter’s falellites, 
though I have not failed, on my part, of being ready 
to feize any opportunity, if it had offered ; the very 
cloudy weather, which prevails at this time, which is 
the winter here, depriving me not only of thefe, but 
alfo almoft all other obfervations. 

I cannot conclude, my Lord, without making one 
-remark, that if the late noble Dr. Halley were now 
alive, he could not receive greater pleafure from fee- 
ing the obfervation of the tranfit of Venus undertaken 
by aftronomers of different nations, conformably to 
his propofal, than from finding it fo warmly efpoufed 
by your Lordfhip, and the Royal Society, to whom, 
as a perpetual body, whofe care it would be always 
to watch over the intereft and advancement of fcience, 
he particularly recommended it. Nor can the learned 
world but look upon themfelvcs as highly indebted 
to your Lordfhip, for that noble zeal, which you 
have manifefted for the improvement of aftronomy, 
in fetting forward, and promoting, thefe literary ex- 
peditions, which tend to the benefit of mankind, and 
the honour of our native country. 

Taking 
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Taking things in this light, we may prefume to 
fay, that our dcfign was not unworthy the attention 
o'y his late Excellent Majefty, our Patron, who fb 
nobly fupported us in defraying the expences of thefc 
expeditions ; for wliofe memory we are bound always 
to retain the higheft refpedt. 

Unfavourable circumftances may, perhaps, have 
prevented us from reaping all the benefit, that might 
be hoped for from thefe undertakings; but they can 
never deprive, us of the fatisfaction of thinking, that 
we have done all, that lay in our power, to anfwer and 
fulfil fuch noble and important views. I have the 
honour to be, 

My Lord, 

With the greateft refped, 

Your Lordihip’s 
moft obedient, 
and devoted 

humble fervant, 


Nevil Mafkelyne. 


vol. Ln. 


Dd 


XX3CVII. Ax 
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XXXVII. An Account of the fame Tranfit y 
By the Reverend Mr. Richard Haydop.': 
In a Letter to John Bcvis, M. D. 

To the Reverend Thomas Birch, D. D. St C7 dm \ tj 
the Royal Society. 

Dear Sir, 

.Read Nov. is, T Send you inclofed, the Reverend Mr. 

1761. jjaydon’s obfervation of the late tranfit 

of Venus 5 and fhould have waited on you with it long 
ere nov|, as I promifed, but that I unluckily got a fall, 
which ftill confines me at home. I prefume this obfer- 
vation may deferve the notice of the Society, as the bell 
circumftanced of any I have yetfeen made in England: 
for feveral of the phafes are earlier than thofe at Green- 
wich, or ours at Savile-Houfe, taken with a tclefcope 
of Mr. Short’s, armed with Mr. Dollond’s new mi- 
crometer, and his time accurately afeertained. 

Dear Sir, 

Your moft obedient 
and affe&ionate 

€krkenwell-Ctofe, humble fervant, 

N ™°‘- J- Bcvis, 

By many comparifons of different oblervations, l 
make Mr. Haydon’s latitude to be 50° z6' 55", 
and his longitude welt of London in time, 1 6 mi- 
nutes 10 feconds nearly ; though he, from a me- 
morandum he made fome years ago, fuppoi'ed it 
jjear two minutes more. 

« To 
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To Jolm Bevis, Dotfor of Pbyjic. 

'3 I R } Lcfkcard, June 9, 1761, 

I Should, with great pleafure, have j .urfued, in every 
particular, the method you recommended to me, 
in obierving the late tranfit of Venus, but, unfor- 
tunately, had it not in my power to do fo. The low 
i tuation of my houfe, and a fmall hill at a diftance to 
the N. E. of it, would not allow me, even from my 
ganef windows, a view of the fun, till it was ii° or 
12° above the horizon. By this means, I was de- 
prived of an opportunity of making two of the prin- 
cipal of/f-M nations. It was almoft half an hour after 
hvi j yn < a could firft get a fight of the fun. I was 
in irom what you had wrote me, that the 

planet had not at that time paffed its neareft diftance 
from the centre j but had foon the vexation to find 
tnyfelf difappointed. I, however,' continued to ob- 
ferve the diftance of Venus from the limb of the fun, 
with as much accuracy as I could, an account of 
which you have on the next leaf. I think there can- 
not be an error of more than two or three feconds in 
the time of the interior contact, and not one of the 
total egrds. 

It was but two days before I received the favour of 
your letter, that I came down ftairs for the firft time, 
alter a fix weeks levcre fit of the gout. During my 
illneU, my clock was run down, and ftopt. . I im- 
mediately let it going again, as nearly to the time as 
I could then gucls. The next day, being the firft of 
this month, at night I obferved the tranfit of a ftar 
over the horizontal hair in the telefcope of my 

Dd 2 quadrant. 
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quadrant. The third day, I repeated the fame, and 
again laft night: by which you will fee my clock - * 
meafures time correttly enough. Thurfday, the 4 th, 
was very hot and fultry all day > tine evening, hazy 
and foggy. Fearing the night following might prove 
the fame (as it unluckily did), and that I ftiould not 
be able to take the equal altitudes of any of the ftara 
before and after they had palTed the meridian, I ob* 
ferved, on Friday, feveral correfpondent altitudes of 
the upper limb of the fun, in the morning and after- 
noon ; by which the time may be precilely enough 
afeertained. At the bottom, I trouble you with an 
account of theft obfervations, as alfo of fomc made 
the day following. 

It gives me much concern, that I cannot herein 
anfwer your expectations, in a more perfeCt and iatif- 
fadtory> manner j but, I afiure you. Sir, I did every 
thing in my power for that purpofe, and fhould moll 
readily embrace any opportunity of teftifying the re~ 
fpedt I owe you, I beg you’ll prefent my compliments 
to Mr. Short ; and am, 


9 1 R, &<r. 

E. Haydon.. 


Corref- 



[ 2°5 ] 


Correfpondent altitudes of the upper limb of the fun, 
June the 5th, 1761. 


Altitude. 

A. M. 

P. M. 

6 > 

| fa / tr 

h / ft 

24 7 

At 6 51 42 

5 27 34 

25 0 

6 57 9 

c 22 7 

4 44 8 

31 0 

7 35 1° 

3 2 0 

7 2 5 

4 37 5* 

4i 5 6 

8 44 53 2 
8 49 35 5 

Cloudy. 

42 40 


By the above, my clock too faft in apparent time 
9 34" 


June 6tli, upper limb of the fun. 


Altitude. 

A. M. 

P. M. 

0 / 

h / // 

h / " 

41 24 

At 8 40 57 

3 38 38 

42 40 

8 49 13 

3 3° J 3- 

44 10 

8 59 0 

3 20 20 


By thefe, 'clock too faft 9' 40" . 


June 
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June 6th, 1761. 

Inch, Ten. Pti. 

Diameter of o' = 3 20 -3 
Diameter of s, = o 10.0 


Angular value. 


3 1 3 X, S 
o 59.0 


Neareft diftance of Vejius from die limb of the fun. 
N. B. The diameter of Venus is included. 

[Angular value. 



By my clock. 

Micromct. 

Obf.' 

h r n 


1. 

At 5 34 54 

45 1 2 3 

2. 

5 53 0 

45 1 12 


t n 

r k £1-61 ScmMiawfiff »f Ver 
j J Mo bft tlrduited h*r thr 
5 38 . 7 ] path of the center. 

Obf. 




By my clock. 

Micromet. 

Obf. 

3 - 

h * f> 

At 6 13 2 

45 5 1 7 


6 31 24 

45 0 *3 

5 * 

6 54 54 

0 4 22 

6 . 

7 28 19 

0 3 3 


[ **7 3 

Angular value, 1 


rt 


'Si 

40.8 

22.0 

0.5, 


Semidlimetcr of Vtmn 
J^to be dedu&ed for the 
path of the center* 


8 to o Internal contad. 
8 29 3 Total egrefs. 


Star crofted the hair of my t&efcope, &c* 


Altitude.' 


u 


/ n> 


// 


t/ 





25 40 
25 O 
24 20 


10 3; 6 
10 39 19 
io 43 24 


o 


i 


10 27 12 od 
10 31 20 g 
10 35 36 9 


Cloudy, 

Cloudy. 

I 10 J 5 53 


N. E. Mr. Haydon informs me, in a fubfequent 
letter, that « on comparing his obfervations 
« with thofc made in London, hit interval be- 
“ tween the internal contad and total egrefs, 
« was confidcrably longer than any of the 
« others. Wherefore, he examined his notes 
“ again, but could not find he had made any 
« miftakc in tranferibing tliem.” He adds, 
that “ being obliged to obferve from an upper 
window, his regulator being fixed below, 
“ but within heating, he got a lad, of about 
“ fourteen, whom he fitridly charged to be 
« particularly attentive t6 the fecond fhewn by 

the 
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« the clock, whenever he fhould call to him •, 

« in which refpedt, he is of opinion, he made 
“ no miftake, though, poflibly, he might make 
« one with regard to the minute, by letting down 
“ one too many at the egrefs j which he now 
« thinks there is fomc caufe to believe he did.” 

J* a 

XXXVIII. Obfervatms on the fame Tranftt ; 
and on an Ecli'pfe of the Moon, May 8, 
1761 ; and of the Sun, on the 3 d of June 
1761 : In a Letter to the Rev. Thomas 
Birch, D. D. Secretary to the Royal So- 
ciety, from Mr. Peter Wargentin, Secretary 
to the Royal Academy of Sciences in Sweden, 
and F. R. S. 

Read Nov. 12, IT Itterse hifce inclufse, ad te et clarif- 
I?6t ‘ I j fimum Dollondium feriptaj, quas 
amicus meus, Dominus Klingenftierna (principis 
Suec, haereditarii praeceptor) tranfmittendas mihi tra- 
didit, occafionetn mini fuppeditant, paucis te invi- 
fendi, tibique commumcandi obfervationes nonnullas 
aftronomicas, nuper i me habitas, in obfervatorio 
Stockholmienfi, cujus elevatio poli eft 59 0 ao' 31", 
differentia autem meridian, ab obfervatorio Greno- 
vicenfi i h 12' 1". 

Si illas dignas judicaveris, quse illuftriffimae Socic* 
tati Regi» offerantur, erit id mihi gratiffimum. Quid- 

quid 
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quid fit, me tua in fcientias mcrita magni facere pro- 
fiteer* ct fincero cum aflwftu fum, 

Revcrendi nominis tui 

Cultor ftudiofiflimus, 

Stockholm!* Pctr * WargCntill, 

die 9 Junii 1761. Acad. R. Scient. Succ. Secret. 

Eclipfcos Luna totalis , die 1 8 Mail hujus ami> obfer - 
vata, qitcedam momenta . 

h ' " 

P Enumbra donfa in margine Luna; j ^ 

percipitur - 3 r* 

Initium vcrac eclipfeos circiter sefti-] • 
matum - 

Grimaldus totus immergit - - - 9 35 50 

Schickardus totus abfeonditur - - 9 38 48 

Gdilams occultatus in umbra dilparet 9 39 47 
Gafifendus dclitefcit - - - - - 9 43 28. 

Ariftarchus umbram ingreditur - 9 48 10 

Tycho incipit immergere - - - 9 51 5 

.totus abit ----- 9 52 18 

Copernicus incipit tenebris offundi 9 54 16 

- — totus fere abfeonditus - 9 55 48 

Kratofthenes immergit - - - - 10 4 o 

Umbra ad Platoncm - - - - 10 14 53 

Archimedes evanefeit - - - -1015 26 

Plato totus eft in umbra - - - xo 16 50 

Plinius fe lubduoit - - - - ->101831 

Proclus hierot in margine umbra; - 10 29 38 
Vix apparct veftigium Procli - - 10 30 28 

Mare Crifium incipit immergere - 10 31 30 
Idem totum tenebr® occuparunt - 10 35 24 

Immerfio Lunai totalis in umbram 10 41 

Vox.. LII. Ee Margo 
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Margo tamen Lunas, qui ultimus immerfcrat, fan's 
clard luce confpicuus fuit per 5 vcl 6 temporis minuta, 
et referebat midis octilis fpecicm ftellns iecundi ordinis. 
Ilora autem io l * 52' ille ipfe murgo, cum tutu rdiqiu 
Luna, ita prorlus difparucrat, ut nullum cjus vdti- 
gium, vel nudis vd armatis oculis, feniibilc refiaret, 
ccclo licet fereno, et ftellis vicinis in tuba ccmlpicuis. 
Sub ipla quoque immerlione, ilia Luna. 1 j 01 tio, quit 
in umbram inciderat, penitus cvancfccb.it, uliter fane 
quam fieri folet etiam in eclipfibus Lunas centralibus ; 
plerumque enim Luna, quamvis in medio umbra.*, 
apparere folet Iuminc quodam fuhobfeuro, per atmo- 
Jpiwram refrado. 

Antequam autem Luna fic difparefceret, animad- 
vert! ftellam (Librae) in vicinia marginis orientalis, 
quam Luna mox occultatura videbatur. 

^ b / // 

Earn omni ftudio profccutus vidi demum, } Q 

oculi idu citius, exftingui occultatam J 5a/ 
Ejufdcm ftellsc emerfio contigit inter ? ^ t ^ 

1 i h 43' 8" et } 43 

Emcrgebat a parte Lunce prorlus invifibili : ejufque 
fub Luna femita borealior paulo erat diametro Luna? 
horizontal^ 

Poftquam Lunam amiffam diu quafiviflem, reperi 
tandem tubo bipedali, hora u h 30', vix fenfibili luce 
circa marginem orientalem fuffufam. Ilora 1 i h 33' 
ejus quoque veftigium acutioribus fc- offerebat oculis, 
inftar tenuifiimae nubecula). Plufquam dimidius autem 
Lunas difeus occidentalis manfit prorfus invifibilis, et 
erant limites inter vifibilem et invifibilem partem valde 
tortuofi j circa margines autem Lunas erat lumen illud 
intenfius et magis extenfum, quam circa centrum. 
Ccepta vero emerfione, quxdquid nondum emerferat, 
plane vifum non feriebat. Luna? 
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Luna; raargo juxta Grimaldutn lucidior') 
exiplendefcere ccepit - - - - ] 

Initium emerfionis veiae circiter - - - 

CJrimaldus incipit cmcrgere - - - - i 2 


iz 15 


incipit cmcrgere - - - - 12 18 37 

totus luci reftitutus - - - 12 19 32 


Galilicus prominet - - - - - - -12 20 37 

Ariftarchus apparct ------1222 2 

jam totus eft illuftris - - - 12 22 47 

Copcrnici nucleus lucein adfpicit - - - 12 37 46 

Tyehonis nucleus incipit eludtari tenebris 12 44 35 

-'totus evafit - - - - 12 45 52 

Plinius prorepit - - - - - - -13 047 

Promontorium acutum incipit prominere 13 6 50 

Mare Nedtaris totum cmerfit - - - -13 937 

Snellius emergit - - - - - - -131231 

Totum Mare Crifium luci reftitutum - 13 17 26 
Langrenus porrigit latus - - - - -131815 

Finis vera eclipfeos circiter - - - -1321 8 

Non nifi penumbra in Luna eft refidua - 13 23 0 


Obfervationes hae habit® funt cum tubo 9 pedum. 
Bominus Stromer, aftron. prof. Upfalienfis, fociam 
mihi in obfervanda hac eclipfi commodavit operam, 
ufus tubo 5 pedum. Ille pleraque iramerfionis mo- 
menta 20" vel 30" citius, emerfionis autem tantun- 
dein fere tardius notavit. 


Eclipfis Solis , die 5 Junii. 

Sol ortus eft hac die quarta fere dia-'l h ' " 

metri horizontali parte muldta-W o o mane, 
tus, hora ------ J 

Finis tantum hujus eclipfeos utcun -1 J2 
que obfervari potuit ; contigit illej 3 3 

Ee 2 ‘Tranfitui 
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Tranfitus Veneris per difciun Bolls , die 6 Juhii, 


// 


Venus jam aliqua fui parte difeum j 2I k.M. 
Solis occupavcrat - - - - j 3 
Propter vehementem marginum 
Solis undulationem, primum 
contadum exteriorem accu- 
ratius notare non potui. 

Contadus interior, vel immerfio" 

’totalis, meo quidem judicio con- r- 3 39 23 

tigit - J 

At D u * Klingcnfticrna contendit, 
eum demum contigifle - - 5 

Initium emerfionis, contadu into- ( 
riore, certc mihi apparuit - - 
Idem contadus ex obfervatione Do-) 
mini Klingenflicrna - - - 3 

Finis emerfionis vel contadus ulti- \ g £ vc j 
mus, ex judicio D‘ Klingenflicrna \ J 4 
Meo antem, neutiquam ante - - 9 48 9 



Ego hac occafionc adhibui tubum 20 pcd. Succ. 
cum oculari, focum ad 3 digit, diftant. habentc. 

Dominus autem Klingenftiorna ulus eft novo iilo 
cxcdlentiffimo tubo Dollondinno 10 pedum, cum 
oculari medio, vel mcdiocriter ohjedlaampliuiue.. 

Rcliquas meas obfervationes circa bune tranlitum 
nondum injuflum ordinem redegi. 

Diameter Veneris in Sole erat quamprovime 5". 

Notatu dignum eft, quod margo V one: is, qui jam 
emerferat, confpiciendum fe praebuerit etiam extra 
1 Solem, 
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Solem, dcbili quadam luce, idque fub tota fere emer- 
fione, in hunc fere modum. 

Sive ilia in margine Veneris apparens, 
infleitioni radiornm Solis, five refrafti- 
oni in atmofphaera Veneris, fit tribuenda, 
difquirant alii. 



XXXIX. An Account of the Obfervatiom 
nuide on the fame Tdranft in Sweden : hi 
a Letter from Mr. Peter Wargentin, 1 Se- 
cretary to the Royal Academy of Sciences in 
Sweden, and F. R- S . to Mr, John Ellicot, 
R R. S. Tranflalcd from the French. 

SIR, Stockholm, Aug. 7, 1761. 

Read Nov tx, TN a letter, dated June 8th, I commu- 
,76i ‘ X nicatcd to Dr. Birch, Secretary to the 
Royal Society, my obfervations upon the tranfit of 
Venus. Having fincc received fome other good ob- 
fervations of this phenomenon, I thought the com- 
municating them to you, would give you fome plea- 
furc. 

At Torneo in Lapland, Mcfficurs Lagcrborn and 
Ilellant very happily obferved both the entrance and 
exit of Venus, with tclefcopes of 32 and 20 feet focal 
lengths. The principal times obferved were as fol- 
lows; 


Exterior 
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Exterior con* Interior con- Interior con- 

ta& at the cn- tatt at the cn- t art at the Total exit. 

trance, trance, exit, 

k / // h / // h / " " 

Lagerborn 3 45 44 4 4 1 9 54 22 10 12 18 

Hellant 3 45 5 *1 4 3 59 9 54 8 10 12 22 

Mr. Hellant is eftcemed a very good obferver. 
The difference between the meridians of Paris and 
Torneo, is computed to be i h 27' 28 very nearly. 

At Abo, the capital of Finland, fituated in latitude 
6o° 27', longitude eaft of Paris i h 19' 17", Mr. Ju- 
ftandcr obferved with a telefcope of 20 feet } 

n 

The interior contact, at the entrance to be at 3 55 5 o 
Beginning of the exit, at - - - - - 9 46 59 

Total emerfion, at-- - - - -104 42 

At Hernofand, a city in Sweden, in latitude 6o° 38', 
and longitude i h z' 12" eaft of the meridian of Paris, 
Meffieurs Gifter and Strom obferved, with tclefcopcs 
of 20 feet. 

//ih ; // h / n h f n 

Mr. Gifter - - - - I 3 38 26 9 29 21 9 46 40 

Mr. Strom 3 20 4013 38 35 |y 46 47 

At the obfervatory at Upfal, Mcffieurs Strbmer, 
Metlandcr Mallet, and Bergman, made the followin 
obfervations, with three telefcopes of 20 feet, and 
re^effor of 18 inches. The difference of meridians 
between Upfal and Paris is i h x' 10". 

Mr. 


5 
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h / /Mh / // h > /' h / // 

Mr. Mallet 3 20 45 3 37 56 9 28 3 9 46 29 

Mr. Stunner - ~ - 3 38 5 9 28 7 y 46 13 

Mr. Bergman 3 37 43 9 28 919 4 6 3 ° 

At Lund in Scanic, Mr. Schcnmark obferved, 
with a tclefcopc of fi 1 feet, The interior contaft of 
tlic exit was y h 10' 44", doubtful, being cloudy; 
total emetfion 9' 1 29' 14''. This city is 43' 50" to 
the cad of the meridian of Paris. 

According to the obefervatiens made at the obfer- 
vatory at Stockholm, by Mr. Klingendierna and my- 
fclfi 

u ,h / // h r u Ih / 

Mt. Klingcnfticma 3 39 29 9 30 I lb 48 8 

Mine - - ~ 3 21 37 3 39 2 3 9 3 ° % 4 8 

The difference of meridians between Paris and Stock- 

horn is i h 2' 50" or 52", at mod. 

In thefe obfervations, I made ufe of an excellent 
telefcope, of 21 Swedifh feet, and Mr. Klingendierna 
obferved with one of Mr. Dollond’s telefcopes, of 
10 feet, with an eye-glafs fitted to it, which magni- 
fied the objedt more than 140 times. 

In comparing thefe obfervations together, you will 
perceive, that they do not agree fo near as was hoped 
lor ; and thofe which were made at Paris, agree but 
little better. I fhould be very glad to hear how the 
Englifh obfervers have fucceeded, both at London, 
and at St. Helena; I therefore defire you would pro- 
cure for me thofe obfervations, which have been com- 
municated to the Royal Society, to whom you may 

prefent 



[ «6 ] 

prelent thcfe from Sweden, if you think them dc- 
ierving your notice, which I hope you will. 

I have the honour to be, 

With the moft perfect eftceni, 

S I R, 

Your moft obedient 

humble fervant, 

Wargcntin. 


XL. Obfervationes Veneris fub Sole vi/a, ha - 
bita Parifiis, die 6 a Junii 1761, in palatio 
Luxemburgi, quas Regice Societati Londi- 
nenfi, vemrationis face obfcqwmn y offert 
Hieronymus De la Lande, Acad. Reg . 
Scient* Parifince Socm, Regiufque Mathc- 
feos Profejfor . 


Read Nov. 19, XTUbcs in oriente pcrfiftentes ab hoi a 
,?6l ‘ quarta. ufque ad feptimam vilum 

Solis rapuerunt, earumque intervalla unicam oblerva- 
tioncm permiferunt, qua* fcquitur, cum fextante hexa- 
pedali fadam. 


Temp. 
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Temp. app. 

n 

6 31 6 Limbus prrecedcns © ad filum verticale. 

6 3 1 43 Limbus pnrccdcns 9 ad filum horizontalc. 
6 31 49 J. Limbus pnecedens $ ad verticale. 

6 32 42-r Limbus fequens © ad horizontalc. 

Ex hac obfcrvatione concluditur longitudo Veneris k 
parallaxi liberata 2' 35" ad occalum ccntri Solis, 
latitude Veneris 9' 58". 

Deinde adhibui micrometrum objedtivum ex du- 
plici vitro ad 18 pedes focum extendentibus, quocum 
diftantias limbi utriufquc Veneris a limbo Solis remo- 
tiori dimenfus fum repetitis oblervationibus. 


Temp. app. 

Diftantia. 

» / it 

' t >/ 

7 *3 55 

28 II. I 

7 ™ 55 

27 23.3 

7 21 45 

28 32.I 

7 2 S 5 

27 39.8 

7 2 7 5® 

28 42.O 

7 30 4 6 

27 49.5 

7 37 * 

28 7.3 

7 38 22 

28 12.0 

7 39 4° 

28 15.6 

7 4i 44 

29 I9.O 

7 44 46 

29 24.I 

7 4 8 *3 

2 9 33*3 

7 4 8 

28 40.6 

7 53 354 

2 9 534 


Vol.LII. 


Limbus Veneris auftralis. 
Limbus boreus. 

A. 

B. 

A. 

B. 

B. 

B. 

B. 

A. 

A. 

Limbus auftralis.’ 

Limbus boreus. 

Limbus auftralis. 


Ff 


Appro** 
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Appropinquante exitu, ut latitudo punfti Solis, in 
quo Venus limbum defererct, cxa&ius dctcrminaretur, 
ad fextantem meum hexapcdalem reverlus lum, et 
fequentia obfervavi. 

b r tt 

7 57 21 Limbus prasccdens Solis ad verticale. 

7 57 34 Limbus praccedcns Veneris ad vertical?. 

7 57 57 t Limbus praicedens Veneris ad horizontal?. 

7 59 1 6 Limbus fequens Solis ad horizontale. 

Ex his differentia longitudinis 8' 2 1 ", latitude io' 39'', 
hora 7 11 57' 40" 

tt 

8 1 37 Limbus prsecedens Solis ad vertical?. 

8 1 43 -Jr Limbus Veneris prnccedens ad horizontalc. 

8 1 54.'. Limbus fequens Veneris ad verticale. 

833 Limbus fequens Solis ad horizontal. 

Unde differentia longitudinum 8' 36", latitudo 
10' 40", ad S h i' 50". 

// 

8 4 47.’. Limbus prtccedens Solis ad verticale. 

8 4 50;. Limbus fequens Veneris ad horizontale. 

8 4 585. Limbuspnecedcns Veneris ad verticale. 

8 6 54. Limbus lequens Solis ad horizontale. 

ftaque ad 8 h 4' 54", differentia longitudinum 8' 48", 
latitudo Veneris io' 34". 

tt 

8 13 1 Limbus prsecedens Veneris ad horizontale. 

8 13 8 4 Limbus prasccdens Solis ad verticale. 

Limbus 
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$ 13 1 6 Limbus prrrccdens Veneris ad verticalc. 

8 22 1 Limbus lequens &olis ad horizon tale. 

Ex his ad H f > 13' S'', differentia longitudinum 9' 21", 
latitude to' 52". 

His adjungerc liceat, in confirmationcm, quatuor fle- 
terminationes habitas prope Lutetiam cum micromotro 
ad tubum hexapedalem compofito, ab ill. Abbai'.. Du 
la Caille. 


Temp. app. Lute t. 

D iff, longi t. J Latitudo. 

h > ft 

/ rr 

0 t 

7 49 40 

7 48*4 

10 4 41 - 

7 5 4 27 

8 3-3 

10 494 

7 58 

8 16.3 

10 5 ? 

8 *3 3 

9 20.2 

10 594 


Omnes diftantlas ac determinationes praecedcntes ab 
effedtu refradtionis et parallaxcos ( 10.2 ') immunes 
funt, non vero ab effe&u aberrationis. 

Tandem obfervationibus aliquantulum iepofitis, ut 
vifus acies conquieiceret, ccelo fereno, tubo decern 
et odto pedum cum oculari 24. pollicum, aperturu 
1 pollicis, utroqne planetd exadte circumfcriptis, om- 
nibus apprime difpofitis atquc faventibus, exadiffime 
conta&um obforvavi ad S h 28' 2 $", aut 26 " ad lam- 
mum ; ultimum vero ad 8 U 46' 54", temp, appar. 
feu vero. 

Quod ad primum contadtum attinet, nullum du- 
bium mihi videtur, quin ad 2 " ubique obfervari poffit, 
ut celeberrimus Halley primus monuit ad fummam 

F f 2 aftronomiae 
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aftronomina utilitatem j poftrcmus vcro contains 4" 
inccrtitudinem forte fufcipiet, nKI tubis longiflimis ob- 
fervatus luerit. 

Ex durationc exitus diamctrura Veneris colligere 
licet 57"8 diametrum Solis liccat fupponcrc 31' 33", 
ut exadtiffimis obfervationibus aiftate pnccedentc com- 
pertus fum confentientibus (ut nuntiatum eft) celcbcr- 
rimi artronomorum nunc facile principis Bradleii ob- 
iervationibusj parallaxim Solis ic/ / .2 adhiheo, unde 
corredtis diftantiis fupra rclatis, ct cum di&antu Veneris 
exeuntis comparatis, decern modis conjundtionem Ve- 
neris fern tat us fum. 

Itaque, medio affumpto, ftatuendum raihi videtur 
tempus app. conjunct 5 h 52', cum latitudine 9' 30", 
longitudine nodi exiftentc 8* 14 0 3 a' 20" j atque ita 
proxime nodum jam inveneram, collatis obfervationi- 
bus Parifinis cum motu nodi Veneris ab adtione terrsc 
et Jovis oriundo, quem 20^.37 annuatim, calculo in- 
ftitutoj determinavi : has autem determinationes a 
Societatis Regime thefauro primitus oriundas, atque 
ipfius tranfitus Veneris utilitates brevi futuras ejuldem 
Societatis quafi beneficium, agnofeamus. 


XLI. M 
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XLI. An Account of the Ohfervatkns on the 
fame Fra?ifit made in and near Paris : In a 
Letter from Mr. Benedict Fcrncr, Profeffor 
of Ajironomy at Upfal, and F. R. S. to the 
Rev. Thomas Birch, D.D. Secretary to the 
Royal Society. Fra? fated from the French. 

Reverend Sir* 

Read Nov. 19, f* \ W O realbns engage me to pay 

176 1 ' j|_ you my refpe&s, on occafion of 

the paflage of Venus over the fun’s difk, on the 6 th 
part : the firft is my duty to give you fome account of 
what was done here upon this article j and the other 
is founded upon the intereft I have, in being informed 
how Venus was obferved with you. 

Meffieurs Maraldi, De la Lande, and De Lille, 
with Mr. Meffier, remained in town, at the Royal 
Obfervatory, in the palace of Luxembourg, and at 
the Hotel de Clugny : Meffieurs Dc la Caille, Le 
Monnier, De Fouchy, and myfelf, went out to Con- 
flans, St Hubert, and to the Chateau de la Muette, 
where the King's philofophical and optical chamber is. 
It was in this laft place, which is lituated 144.' 7 of 
time to the weft of the Royal Obfervatory, that I 
made my oblervations,. in company with Monf. De 
Fouchy. 

In order to take the diftances of Venus from the 
limbs of the fun, for want of a good micrometer, I 
made ule of a quadrant of 2-’- feet, made by Lan- 
glois j and for obferving the egpefs, I had a good re- 
flecting 
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fleCting telefcope of 28 inches focus and 5 inches 
aperture, which magnified about 80 times : the tc- 
leleopc was made by Perc Noel. I will not enlarge 
upon the precautions I took for the benefit of my ob- 
fervations, in order to affumc a vain pretention of 
having attained to the laft prceifion j it i.s fulHeient to 
allure you, I made them in the beft manner, that the 
circumltances would admit of. Having calculated 
and reduced my obfervations to the Royal Oblcrva- 
tory at Paris, I found, that the weftern limb of Venus 
touched the weftern limb of the fun, or, that the lu- 
minous thread of the fun was broke by her, 

b ' » 

At ------ 8 28 29 True time, morn. 

Laft contact, at - - 8 46 43 

Conjunction of© with s 5 52 20 
Southern latitude of - o 932 

// 

Longitude of ^ being 2* 14 32 23 

I fometimes meafured the diameter of Venus with 
a bad micrometer j but finding there was but little 
account to be made of it, I difeontinuod the ufe of it. 

During the obfervation, I had recourle to different 
coloured glafTcs } to wit, a black glafs, fuch as is 
made at glafs-houfes ; a common fmoked glafs, and 
a glafs of a blue and green mixed, half of which was 
flightly fmoked. In ul'mg the black glafs, tlw difk 
of the fun, and that of Venus, were badly defined, 
and the fpots of the £un appeared but faintly. I faw 
a little better with the common fmoked glafs, and 
with the lialf-fmoked green and blue glafs : but when 

I viewed 
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l viewed the fun with that part ofthefe i»lu0c‘5 a which 
was not Imoked, I found the fun white, and a little 
bluilh, the linaiieft fpots very dtllind, and the dilks 
of the fun and Venus much better defined, than I 
could with the other glafles; but the edges of hotli 
limbs undulating, particularly thole of Venus. 

During the whole time of my oblerving with the 
telelcope, ami the blue and green glafles, I perceived 
a light round about Venus, which followed her like a 
luminous attnofphere, more or lcls lively, according as 
the air was more or lcls clear ; its extent altered in the 
fame manner ; nor was it well terminated, throwing 
out, as it were, fome feeble rays on all fides. When 
1 looked through the Imoked part, I law but badly ; 
by the common imoked glals, yet worfe ; and by the 
black glais, not at all. 

The interior con tad of Venus with the fun’s limb 
happened fooner than I expedit'd, by judging of the 
diftances of Venus from the limb of the iun at dif- 
ferent times. As for the laft contadt, 1 fhould not be 
furpriised, if there was a difference of xo" or 12' be- 
tween two obfervers, who had inftruments and eyes 
of equal goodnefs, and made their obfervations by the 
fame clock ; fo difficult a matter do 1 think it to deter- 
mine the exadt moment. But for the firft, I cer- 
tainly believe, that the difference could fcarce amount 
to more than 2'' under the lame circumftances. 

I lowcver, the following are greater differences for 
the firft contadtj than were expedted : 


// 


__ , f i ft contadt at 8 28 42 

Mi-.Manldiobrcn-ed| 2lconBaat g +6 ^ 


I/Abbe 
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It 

x 11 contact at 8 28 3 7 
2' 1 conradt at 8 46 49 £ 
i ft contadl at 8 28 27 
2 d contact at 8 46 37 
i n contact at 8 28 27 
2 J contadt at 8 46 42 
x ft contact at 8 28 29 
2' 1 contadt at 8 46 43 
i ft contadt at 8 28 25 to 26 
2 d contadt at 8 46 54 

Confidering tlic quicknefs, with which the lumi- 
nous thread of the fun’s Utnb was broken, by the 
approach of Venus’s limb, I have fufticient founda- 
tion for fuppofing, that almoft all the difference be- 
tween thefe obfervations, for the firft contadt, depends 
folely upon the different goodnefs of the instruments, 
and particularly the measuring the time. It feems 
to me, that the obfervations of the laft contadt agree, 
for die fame reafons that the others differ from one 
another. 

Being in company laft night at fupper with Mr. de 
la Lande *, I had the pleafurc of hearing him do the 
EngHfh nation juftice, with regard to what the learned 
world owe its expreflxng, at the fame time, a vwy 
great defire of feeing England, as foon as peace is 
eftablifhed between it and his own country. In the 
mean time, he prefents his obfervations upon the 
paflage of Venus to the Royal Society, as a teftimony 


L’Abbd de la Caille j 

Mr. Mcffier obferved j 

Pere Noel - - - j 
Mr. Fouchy - - | 

Mr. Ferner - | 
Mr. de la Lande - i 


* Of the Royal Academy of Sciences, 


Of 
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of hh rdpctl for that Uluftrious mother of the fei- 
cnoes. 

I beg, Sir, you will he fo obliging as to fend me 
whatever obfervntions are made in England upon this 
puifige, under a cover, directed to Monf. De la Landc, 
who, after copying them, will lend them to me, 
where 1 lhall direct him, 

l am juil upon quitting Paris, to go into Italy, 
after viiitSng the provinces of France. You will oblige 
me veiy much, Sir, if you will prefent my mod 
humble rdpedts to all the Gentlemen of the Royal 
Society, to whom I have the honour of being known ; 
and am, 

With the moft perfect confideration, 

S I R, 

Your mod humble 
and obedient fcrvant, 

P.uis, 

June 20, 1761. B. Ferner. 


p. S. I hope Monf. Baudouin’s pieces upon the 
fatcllito of Venus is come to your hands. _ Not- 
withstanding all the care taken here, to difeover 
this fatellite upon the difk of the fun, on the 
6th pad, we could fee nothing of it. 


Gg 


Vol. LII. 


XLII. Ob- 
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XLII. Obfervatms on the fame 1'ranft of 
Venus made at Gonftantinople : By his 
Excellency James Porter, Rfq\ his Ma- 
jeflys Ambajfador there : In a Letter to 
George Amy and, Efqi 

Read Nov 19, T Have not time to write to any of the 
1761 ' Royal Society. Pray tell Mr. Bur- 

row, with my compliments, Father Bofcowitz will 
be here only in September, or October, with the 
new Venetian ambafiador. 

The fun rifes at Stanbole, Conftantinoplc, the 6th 
June, 4 h 32'. 

Venus entered the fun much earlier, and is fup- 
pofed to have entered its difk above an hour and more, 
when feen at its riling here. 

Venus, at emerging out of the fun’s difk, touched 
the interior limb of the fun S. E. at io h 15'. 

Emerged totally the point of contact, at its going 
out, at io h 32' 20". 

Obferved with a Hadley’s refle&or 18 inches only, 
• and a good pendulum, with feconds. 

Yours, 

J- r- 


XL 11 I. An 
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XLIH. An Account of the Ohfr-vathm mode 
on the Jam: Tran fit at Upftl in Sweden: 
In a Letter to Mr. Benjamin Wilfon, 
ft R. S. from Mr. Thorbern Berg map, 
of Upfal. 

AmpliiTimc atque Cdeberrime Domino, 

Head Nov, u;, X“\U.mivis adhuo neleiam, utrum mea 
1 " 6 ‘ * cpiftola, menib Majo feripta* in tuas 

porvenet it manus, nocne; interim tamcn juft® mihi 
jam adliint ftribondi rationed Acc-pi nitnirum, menfe 
Junio, tuum librum do dedridtatc a Domino Ferner, 
uti tuum donum tranfmiflum, pro quo gratias ago 
debeoque maximay. 

Voluptatc cum pcrlegi; optans vdles, in nova edi- 
tionc, recentiora tua tentamina^ qu® Tranf. Philofoph. 
inferta funt, addere ; adeo ut limul haberi poftent tua 
experimenta, qua: jam lparfa quairere necefium eft. 

Ad Veneris traniitum per dilcum Soli?, die 6 Junii, 
lite obfervandum, aftronomi Upfalenfes, diebus ante- 
cedentibus, omni cura et ftudio, cunda in obfervatorio, 
qtuv huic iini infervire poftent, prtepararunt; omniaque, 
iavente ado, dido die foliciter peradla font. D u! Pro- 
feftbr Strbmer tube aftronomico viginti pedum introi- 
turn ct exitum contemplatus eft ; Dominus Obfervator 
Mallet ufus oil catadioptrico ododccim digitor. Angl. 
inftrudo Dollondi micromctro objedivo, cujus diftan- 
tia focalis eft triginta ped. Angl. ego vero telefcopium 
aftronomicum adhibui 21 ped. Succ. feu circ. 19 ped. 
Gallic, cujus vitrum oculare habet diftantiam focalem 

Gg 2 2.9 
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2.g dig. Succ. Ter vitnmi rubrum tonne, ingrclliim, 
egreflum autem, per craflius vidi. I Lie occalione phe- 
nomena nonnulla minus expeil.ua adp.mierunt. Im- 
primis, Venerem atmoiplxm circu imi.ua m ohf'crvafl'e 
credimus j fequentibus nixi rationibus. Scilicet, ante 
completam immerlionem, leu adhuc qnarta circitcr 
parte diametri Veneris extra margincm Soli:, oxillente, 
tota Venus vifa ell ; nam pars extra prominens debili 
lumine erat cinda, uti Fig. t. tnonllrat. [V'tdt 
"Tab. VIII.] Hoc vero longe clarius Tub emcrlione 
notatum fuit; etenim, initio, partem extra Solis mar- 
ginetn prominentem limile lumen, led clarius cir- 
cumdedit, cujus tameu particula a (Fig. 2.) a Sole 
maxime dillans, eo magis fuit debilitate, quo inagis 
evallt Venus*, adeout tandem non nili cornua (Fig. 3.) 
eonipici poflent. Interim tamen, ufque dum centrum 
Veneris egreflum erat, lumen hocce integrum vide- 
bam. Aliud pnuterea phenomenon adnotatum fuit ; 
quod ibrlan ex valida radiorum Solis refradione, in 
tranlitu per atmofphceram Veneris, explicari poteft. 
Circa contadum interiorem, leu dum limbus Veneris 
a Solis mteriore fepararetur, hoe non momento evenit ; 
led hand alitor ac bin a: guttse aqueas, feparandas inter 
fe, ligamentum formant, iu quoque 0 Vencre ad mar- 
ginem Solis tubcrcultim nigrum extendebatur (Fig. 4.) 
Hoe vero ligametito tandem in medio rumpente, mo- 
mento adparuit diftantia limbi proximi Veneris mar- 
gine Solis aequalis circitcr odava parti diametri Veneris. 
Circa emerlioncm eadem lore adparentia occurrebat, 
quamvis non adeo dillinde, et in contadu ultimo li- 
gamento quad Soli cohaerebat Venus (Fig 5.) 


Momenta. 
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Momenta, qua; circa immerfionem ct emerfionem 
adnotavi, qureque ii reliquorum obfervationibus parum 
(iHlcfunt, l'unt fequentia. 


Tempus aftronomicum verum die 5 Junii. 


Primum adpulfum ad Solis mar- - 
ginetn oblervare impoffibile fuit, 
nee ullam marginis excavationem 
vidi ante . 

Cornua Solis bac, bac , (Fig. 6.)' 
tantummodo debili atmofphserae 
himinc a a feparata vidi - - . 

Contadum interiorem, feu momen-' 
turn quo cornua bac , bac, con- 
fluebant xftimavi 

Venus egrediens Solem interne tan- 
gcre, leu ejus marginem aperire 
mihi vifa eft - - - - - 

Contadum voro exteriorem, feu ul- 
timum Veneris veftigium in mar- 
gine Solis vidi - - - - - 


Hor. Min. Sec, 
15 21 

15 37 28 

IS 37 43 
» 21 28 9 

* 21 46 30 


Obfcrvationes fub ipfo tranfitu ad orbitam determi- 
namlam i'atf as jam prsetereo, hoc tantum addens ; 
Dominum Mallet fit adcurate definivifle diametrum 
Veneris inter 57 ct ij8 fecunda. Pr&terea in variis 
intra regmun locis rariffimum hocce fpedaculum fe- 
liciter oblervatum eft, imprimis Stockholmi®. 

In Stiecia notum eft meteoron quoddam, lingua ver- 
nacula Kornblcck didum, quod fulgurationem hordei 
ftgnifieat. Adparet nimirum vefpertino tempore, prp- 
cipuc menfis Augufti, dum hordcum maturari incipit ^ 
unde denominatio fumta eft. Confiftit autem hoc in 
2 fulguratione* 
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Momenta, qua 1 circa immerAonrm ct nnci Hon cm 
adnotavi, qua*quo a reliquorum obfcrvatiombus p.trum 
did'erunt, iunt fequentia. 


Tempos aAronomicum vorum die 5 Junii. 

Frimum adpnllimi ad Solis mar- 
ginem oblcrvare impoilibile luit, 
nee ullam maiginis exeavationem 
\idi ante ------ 

Cornua bulls b ii c, but', (Fig. 6.) 
tnntummodo elebili atmoiph&Ta* 
hmiinc a a feparata vidi - 


turn quo cornua hue, bac, eon- 
flueb.mt aAim.ivi - * - 

Venn . egredien.s Solem interne tan- 
gere, leu ejus m.irginem apt ‘ 
mihi vita dl - - - 

CuntiuHum vero exteriorem, feu ul- 
titnum Veneris veftigitim in mar* 
gine Solis vidi - - - - - 


- Hor. 

Min. 

• *5 

21 

“"l 

‘ 15 

37 

• *5 

37 

\ 

>21 

28 

» 21 

46 


Sec 


28 

43 

9 

3 ° 


Obierv.uiones (ub iplb tranfitu ad orbitam determi- 
nand.un f.u'tas jam prxtereo, hoe tantum nddens > 
Dominum Mallet lilt adcurate deAnivifl'e dinmetrum 
Veneii. inter et <;H leeunda. Fneterea in variis 
infra trgmim loci', raiiUnnum bom: fpedaudum ie- 
liciter ublervatum dl, imprimis Stotkliolmia*. 

In Suecia uutum dl mctcoron quoddam, lingua ver- 
naeula Kornbletk dkHum, quod Itdguradonem hordei 
AgniAcat. Adparet nimirum vdpertiiio tempote, pra:- 
cipue mends AuguAi, dum hordcum maturari incipkj 
onde denotninatio fumta dl. ConfiAit autem hoc in 
2 fulguratioua 
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..qtiuliono quadim tacit i ablipr ulfo iniequcnle 
meimme U'l lonihtn t"'!n j'liumqm* omnimodo 
lereno odilento. Dm m< ufim iuit quit! lint ; a llate 
vno proximo puvtultplii, didiu, a lulgmvt >n.mte vix 
t lie diiliinMn. 

Semper enim, il"tn ejufmudi tiilguutinne'. hordt i 
\ ■!*,: luerint, alietiM, juM.i hob/ontcm, nubeeultm de- 
te :eio potui, ex qua orieb.mtur, Dcinde etiam tom- 
pjii, eodem tempore ton, die, ad mugti mi dHl.mtiam, in 
ea piuga uhi nubes diet obfervata. I tuque in eo tail- 
turn u comtnuni fulgure dillem: videntur, quod qb 
dill.mii.un ohmutele.uit. Pnrtmu utilltis dubim, quin 
die (;rpc limit, qu.unvis ibrtiou* lumine difp.ire.mt. 
Fici i quoque poteil, utintcrdum mine . lulgurum, puu- 
lulutn infra hormuitom nat.uv , nihilomimis, per lumen 
rcflexum, fulgurationes lupra e.mdem caulletur. 

Una vcl altera vice pluviam velpeii eadcntcm adco 
cledricam obieivavi, ut ad eju.s contudutn omnia kin- 
tillarent ; terraquc undis quail igneiti obtogorctur ; ablque 
tamen omni tonitru. Idem interduin nive accidie, bill 
prastcrea aliud fulguris mull genus, quod lero autumno 
et liieme confpicitur, cujus ortus ditneilius explieatur 
liiltem alio mode proereari videtur quam tonans; nain 
tonitrua liieme ignoramus. 

Hcec phenomena obiervavi, et dum caelum fere- 
num, et dum nubibus omntno erat tedium. Quantum 
vero adhuc ex propriis obfervationibus colligerc pol- 
fum, ultra uubiutn regionem elevata funt. Sed de his 
alia occaibnc plura. Intcrea mihi favcrc pergaa. 
Permanco 

Ccloberrimi nominis tui 

cultor oblcrvatiiTmnis, 

Tliorbern Bergman, 
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XPIV. An Auount of th O/ftt rations made 
upon the Trtinfit of Venus oeer the tiun y 
C th June 1761, at Gajunelmrg in Swe- 
den/ by Monf Planman. : Communicated 
in n Letter from Mr, Peter Wargentin, 
Raretary to the. Royal Academy of Rt truces 
in Sweden, and K R, *V. to Mr. John 
Kllieott, K R. S. Tranjkted from th 
French. 

Stockholm.* OtMohn 1761 

Rc.ui Nnv .*6, T]\' ,\ letter, of the 7th of Augull, 
t ^"' JL which I wrote to you, I communi- 
nicated to you fome obfervations on the late trnniit of 
Venus, made in Sweden, and, among theie, that of 
Monf. Planman, made at Cajanebourg. Since that 
time, fotnc new obfervations have /hewn, that the 
difference of meridians between Stockholm and Ca- 
janebourg is only 38' 40'' to 45"', that is, half a 
minute lets than i prefumed then. This correction 
has tonvinced Monf. Planman, that, in his ohlerva- 
tion on the interior enntaCt of the limbs ot Vemn 
and the Inn, theie has happened an error of a minute ; 
not through the fault of the obiorver, but that oi his 
afitftant, who counted the leeomfs at the dock: lo 
that, mflead of to* 1 8' 58", it fhould he io h f 
I think it extremely probable, that this is the fail j 
for, upon this correction, all the oblervations of Monf. 
Planman agree very well with each other, and with 
thofe of the other aftronomers. 
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XLV. A frond Letter to the Right Jhn. 
the. Earl of Macclesfield, Prefuient of the 
Royal Society, concerning the. l f ran jit of 
Venus over the. San, on the 6 th of June 
1761; by the Rev. Nathanael Blifs, M. A. 
Savilian Profejfor of Geometry in the Uni- 
verfity of Oxford, and F. R. S. 

My Lord, 

Read lan 7, fTT^HE interior conjunctions of the pl.i- 
* 7(n ‘ X nets Mercury and Venus, that hap- 
pen near the ecliptic limits, have always engaged the 
attention of ailronomcts, as they furnilh the bell 
means of determining feme of the moll important 
elements in the theory of thole Planets. The tranlits 
of the former have been often and carefully obferved 
by the moll eminent astronomers, ever linec the in- 
vention of the tclefcope j and, it may be prefumed, 
that the elements of Mercury’s theory are cflablilhed 
as accurately as can be expedited. The opportunities 
of obferving Venus upon the fun’s dilk occur lb fcldom, 
that the aftronomers of thde days have reafon to think 
themfelves peculiarly happy, in being cyc-witnefles 
of fo rare a phenomenon ; more particularly too, as the 
advantages relulting from the oblervationsor this tranfit, 
are, in all probability, of the greatell moment. The 
jfirft, and only obfervation of this kind, was made by 
our ingenious countryman, the Rev. Mr. Jeremiah 
Ilorrox, a young gentleman of very dillinguifhed 
abilities, who, by his own obfervations, with inflru- 

ments 
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mcnts conflxu&cd under his own infpe&ion, and 
finifhed by his own hands, was enabled to con-eft 
the ib much boafled tables of Lanlbergius, and to 
predict, with a degree of orccifion unknown to thofe 
times, a phenomenon, which he himfolt thought to 
be of great confequence. lie immediately commu- 
nicated this important difeovery to his friend^ and 
companion in his agronomical lludies, Mr. William 
Crabtree, and earneftly exhorted him to prepare for 
the oblcrvation. The ftate of the heavens, on that 
<lay, was not very favourable : however, both Mr. 
I Iorrox and his friend were lucky enough to obferve 
it; the former, at a time when the limbs of the fun 
and Venus were in the point of contad, viz. on the 
24th of November 1639, O. S. And thefe two were 
the fir 11 , and only perlbns, that ever faw Venus in the 
fun, before the prefent year. 

By the Rudolphine tables, conflmded from the 
observations of Tycho Brahe, Kepler was enabled 
to predid, in the year 1629, that Venus would pals 
over the fun's difk in the year 1761 : and my worthy 
predeceflbr, that eminent aftronomer and mathema- 
tician, Dr. Halley, in a memoir publifhed in the Phi- 
lofophical Tranftttions, N° 348. exhorted the aftro- 
momers of all countries to attend to this rare pheno- 
menon, with all poflible diligence ; as it would fur- 
nifti them with the bell means of determining the 
parallax and dillance of the fun, and, confcquently, 
the dimcnfions of the whole folar iyflem. How far 
the method propoled by him, will enable us to folve 
this difficult problem, mufl be left to time to difeover, 
when die obfervations, made in place# proncrly fitu- 
ated, can lie compared with thofe made here, and 
Vol. MI. Hit m 
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in other famous obfervatorics. The attention paid to 
the opinion of an Englifh aftronomer, by the moft 
renowned Princes, more particularly by his late Ma- 
jefty, at the rcqueft of your Lordlhip, and the Royal 
Society, will refled the greateft honour upon their 
names, to the lateft pofterity. But as the tables, 
which Dr. Halley made ufe of, were very imperfed, 
his own not being then conftruded, and did not rc- 
prefent the place of Venus on the fun with that ac- 
curacy, which the method, in this cafe, required ; 
and as that eminent philofopher committed a fmall 
miftakc in his calculations, by placing the axis of 
Venus’s path, and the axis of the equator, on the 
lame fide of the axis of the ecliptic } a miftakc which 
the moft accurate calculator might eafily fall into ; 
from thefe confiderations, I fay, the honour of de- 
termining the fun’s true parallax is, probably, referved 
for the reign of his prefcnt Majefty ; from whom, as 
a patron of fcience, and every ufeful art, we have 
the greateft reafon to promife ourfelves every pofiible 
encouragement and afliftance. 

I have already had the honour of prefentihg to 
your Lordlhip, and the Royal Society, an account of 
the obfervations of the contads of the fun’s and Ve- 
nus’s limbs, made at Greenwich, and at your Lord- 
lhip’s own obfervatory. As the time would not then 
permit me to examine the obfervations made with 
the micrometer, I could only fefed a few particulars,, 
relating to the diameters of the fun and Venus, as. 
meafured by different obfervers. I have fince had 
leilure to examine all the obfervations made upon the 
day of the tranfit, both at Shirburn caftlc, and at the 
Royal Obfervatory at Greenwich } and lhall now beg 

leave 
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leave to lay before you, both the obfcrvations them- 
felves, and the feverai refults deduciblc from them 
by calculation. 

The method of determining the right afccnfion 
and declination of the center of Venus from that of 
the fun, was the fame which Dr. Bradley ufed, in 
obfcrving a former tranfit of Mercury. The planet 
was made to run down the fixed wire of the mi- 
crometer, and the difference of the time of paflage 
was obferved between it, and that part of the fun's 
limb, which was cut by that wire ; and the moveable 
wire was brought to touch the fun’s lower limb. If 
the fun’s lower limb had been made to run down the 
fixed wire, and the moveable wire brought to the 
planet, and the difference of the time of palfage 
had been obferved between it and the fun’s conse- 
quent limb, on the fuppofition, that the wire was not 
exactly parallel to the diurnal motion, it would have 
caufcd a confiderable error in the difference of right 
afeenfion, obferved at the diftance of the fun’s femi- 
diameter. But the method we made ufe of requires 
fomc calculation, to determine the pofition of Venus 
on the fun's difk. 


Fig. 


Hh 2 
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Fio. r. 


ft 



iti 

Let, therefore, in Fig. l. the circle EDQJB re*- 
prelcnt the fun’s dillc, in which let E Q^he parallel 
to the equator, and B D an hour-circle ; let the 
pricked line F G reprofent the fixed wire of the mi- 
crometer, HI the moveable wire, and KL the per- 
pendicular or horary wire. The difference of right 
afeenfion Ht?, and of declination C IT, will he de- 
termined in the following manner : S C, or C D, the 
femidiameter of the fun is given, and Cl)-— I)H 
— CH, the difference of declination; and SC and 
CH being given, SH may be found; and then the 
obferved difference of right afeenfion S v being di- 

minifhed 
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minified in the ratio of radius to the line of the polar 
diflance of Venus, will give HU, the dilTuencu of 
light afecnlion. 

As the clouds began to difpcrlc, and the iky to 
become favourable, at Shtrlutrn cable, above two 
liours be lore we had any opportunity of obferving at 
Greenwich, I ihall iirft give the obfen ationf, there 
made by Mr, 1 lornfby, and afterwards my own at 
Greenwich. But here I would beg leave to prcmiic, 
that, though the numbers arc given to parts of a tc- 
cond, the obiervers do not pretend to an imaginary 
cxa&ncfs, (for they did not eftimate the times of 
pallago nearer than a quarter of a fecund of time) but 
the numbers are Huh as rei'ult from the turning mi- 
nutes atul fecund:; of time into motion, and the in- 
volutions and parts of the blew oi the micrometer 
into minutes and ieconds. 

The fun’s horizontal diameter, as meafured by the 
micrometer, was 31' 33", and that of Venus, by fe- 
vers! obiervers, 1 the following obforvatiuns were 
therefore deduced, by alTuming the femidiameter oi 
the lun 15' 46". 5, and that of Venus -s at/. 

t. At ly' 1 33' 50", apparent time, at Shirburn, 
the center of Venus preceded the part of the fun's 
limb, cut by the fixed wire, 1 -*/ 3 ' " in motion 5 and 
the math, or upper limb of Venus was noith of the 
fbuthurn, or lower limb of the fun, (>' at f.bi there- 
fore, the center ul the Am preceded the center of 
Venus in right afecnlion U 36^.9 j and the center of 
Vemia was fouth of that of the lun in declination 
</ 45".}$. The fame, to avoid repetition, in all the 
following obfbrvatioAs. 
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2. At I7 h 35' 41", the center of Venus preceded 
the fun’s limb 12' 1 3" ; and the upper limb of Venus 
was north of the fun’s lower limb 6' 1 9" >7 : fun's 
center, therefore, before that of Venus in right afccn- 
fion, 1' 21 " ; and the center of Venus was fouth of 
the fun’s center in declination 9' 

3 . At 1 7 h 40' 1 ", Venus before fun’s limb 1 2' 374", 
and was north of fun’s lower limb 6' 1B.2" : there- 
fore, fun’s center, before that of Venus in right af- 
cenfion, 57" 2 ; and Venus fouth of fun's center in 
declination 9' 57" 3* 

N. B. In thefe obfervations, the fun’s limb undu- 
lated. 

4. At i7 h 43' 59", Venus before fun’s limb 
12' 47" j and was north of fun’s lower limb 6' 16". 3 : 
therefore, fun’s center before Venus in right afeen- 
lion 47'" ; and Venus fouth of fun’s center in de- 
clination 9' 59". 2. 

5. At 17 1 * 50' 31", Venus before fun’s limb 
if 9’"i and was north of fun’s lower limb 6' io".4 : 
therefore, fun’s center before Venus in right afeen- 
fion 22" j and Venus fouth of fun’s center in de- 
cimation 10' 5". 1. 

< 5 . At i8 h 3' 41", Venus before fun’s limb 
1 3' 484" » and was north of fun’s lower limb 5' 59".a : 
therefore, the center of Venus waa before the fun’s 
center in right afeenfion 23".2 ; and was fouth of 
fun’s eenter in declination 10' 1 6".3. 

7. At i-8 h 8' 54", Venus before fun’s limb 
14' 13" and was north of fun’s lower limb 5' 53".$ : 
therefore, Venus before fon’s center in right afeen- 
fion 49". 9 j and was fouth of fun’s center in de- 
clination 10' 21 "7. 


8 , At 
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8. At i8 h 15' 50", Venus before fun’s limb' 
14/ 33"’} and was north, of fun’s lower limb 5' 48" : 
therefore, Venus before fun’s center in right afcen- 
fion t' 1 3 /Jf .a ; and was fouth of fun’s center io' 27". 5 
in declination. 

o. At i8 h 28' 6", Jenus before fun’s limb 1 5' 9*/'; 
and was north of fun’s lower limb 5' 35^4 : there- 
fore, Venus before fun's center in right afeenfion 
i f 57". 2j and was fouth of fun’s center in declina- 
tion 10' 40". t . 

*0. At i9 h 18' 49", Venus before fun’s limb' 
1 8' 54." } and was north of fun’s lower limb 4' 45"- 5 : 
therefore, Venus before fun’s center in right afeen- 
fion 5' 25 // > 3 ; and was fouth of fun’s center 1 1' 30". 

11. At i9 h 22' 37", Venus before fun’s limb 
l8' 9;"} and was north of fun’s lower limb 4' 44". 3 : 
therefore, Venus before fun’s center in right afeenfion 
5' ag". g ; and was fouth of fun’s center 1 1' 31". 2, 

12. At xg b 25' 50", Venus before fun's limb* 
x 8' 234," j and was north of fun’s lower limb 4' 42 // -5 : 
therefore, Venus before fun’s center in right afeenfion 
5* 45" > and was fouth of fun’s center 11' 32" -9* 

13. At I9 h 29' 20", Venus before fun’s limb* 

x 8' 3 1 .* v } and was north of fun’s lower limb 4' 3 j".2 :• 
therefore, Venus before fun’s center in right afeenfion- 
5 ; $9" 8 ; and was fouth of fun’s center in declina- 
tion 1 1* 4°"*3’ „ „ , , 

14 At 19* 45' 58", Venus before fun’s limb' 

*9' a©4" j and was north of fun's lower limb 4' 1 9" 
therefore, Venus before fun’s center in right alcenfion. 
V and was fouth of fun’s center x 1/ 5 6 "*5- 

jr, At io k 49', Venus before fun's limb 19' 28 ; 

and was north of fun’s lower limb 4' i6".6 : there- 
fore, 


x. 
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Hire, Venus before fun’s center in right afeenfion 
7' 1 i",i } and was fouth of fun’s center 1 1' 

16. At 2o h 12' 1', the center of Venus followed 
the fun’s preceding limb, cut by the fixed wire, 
t' 58' ; and was north of fun’s lower limb 3' 54". 2 : 
therefore, Venus before fun’s center in right afeenfion 
8' 34 /, .2; and was fouth of fun’s center in declina- 
tion 12' 2l".3. 

The following obfervations were made by myfelf, 
at Greenwich, as foon as the iky became favourable; 

1. At I9 h 38' 21", apparent time, at Greenwich, 

the antecedent, or firft limb of Venus, preceded that 
part of the fun’s limb cut by the fixed wire 1 b' 48*" 
in motion ; and the center of Venus was north of the 
fouthern, or lower limb of the fun, 4' 4". 5 : therefore, 
the center of Venus preceded the fun’s center in right 
afeenfion 6' and was fouth of that of the lutot 

in declination n / 42". 1. 

2. At i9 h 42' 9", the limb of Venus before fun’s 
limb 1 8' $2 '/' ; and was north of fun’s lower limb 
3 / 56".8 : therefore, Venus before fun’s center in 
right afeenfion 6' 31"} and was fouth of it in de- 
cimation 1 1 7 49 ".7. But this is marked as dubious. 

3. At I9 h 44' 35", limb of Venus before fun’s 
limb 19'; and center was north of fun’s lower limb 
3 ; 57". 5 : therefore, Ventis before fun’s center in 
right afeenfion (>' 37^.1 5 and was fouth of fun’s cen- 
ter in declination 1 i' 49". 

4. At I9 h $3' 14", limb of Venus before fun’s 
limb 19' 2Z’"} and was north of fun’s lower limb 
3' 5i".3 : therefore, Venus before fun’s center in 
right afeenfion f 5"; and was fouth of fun’s center 
in declination 1 i' sf'-z- 

At 



C 2 +i ] 

tj. At \<) h $8 r 26", limb of Venus before fun's 
linih u/ 37*"; and was fouth of fun's lower limb 
3' .( 3" : therefore, Venus before fun's center in right 
akvnfmn 7' a8".6 ; amt was fouth of tuns center in 
declination I 2 f 3". 5. 

The few obfervaiions, which were afterwards made 
hy Mr, Green, with Mr. Dollond’s micrometer, arc 
omitted ; for they disagree to much with them lei ves, 
and alio with the above, that there mull be tome 
error in reading the -numbers of the nonius; or, 
which is more probable, in placing the micrometer 
cxa<£Uy parallel to the equator, occafioned by the hurty 
with which they were made. 

In order to determine more cxaftly the time of the 
ecliptic conjunction, with the latitude of Venus then ; 
together with the time of the middle of the tranfit, 
and the neareil approach of the centers j and from 
thence the true place of her node ; I have carefully 
computed the following numbers from theory : be- 
entile, as Dr, Halley hasobferved, in the Philosophical 
Tranludiions, N° 386, “ there is always an unavoid- 
« able, though lmall uncertainty in what we obferve, 
“ y Cf greater than there can be in the theory, efpe- 
“ ually now it is fo very near the truth." The folar 
numbers were computed from new tables, not yet 
puhlilhed, corn-died by the lmall equations, ocea- 
liom-d hy the inlluence of the moon and planet Ju- 
piter, and alii) the nutation ot the earth’s axis. The 
fun's place was very well ohferved on the meridian, 
both at Greenwich and Shirburn, the day of the 
tranfit; which, allowing for the difference of longi- 
tude of tliofe places, agreed to a fui prizing exadnefs, 
within two (econdvS ; and did not differ more than five 

Vol. Ill li feconds 



C ] 

feconds in cxcefs from the computed place. The 
place of Venus was computed from Dr. Halley's 
tables, only adding 31" 10 the mean motion, and 
1' 45" to the place of the node by wlm.li cor- 
rections, they had been fuund to agree better with 
obfervations made near the interior conjunction in 
1753. 

According to thefo numbers, the ecliptic con- 
junction of the inn and Venus was June 5, 1761, 
N. S. at i7 h 51' no'', mean time, at Greenwich ■, 
and the place of the fun and Venus 2‘ i 5 ■* 36' 33'' ; 
and the geocentric latitude of Venus iouth </ 44' 9. 
t he places of the fun and Venus being computed 
for three hours before, and three hours after the 
ecliptic •conjunction, the horary motion of the fun 
is z f »3''.45} of Venus retrograde x' 33".68: the 
horary motion of Venus from the fun, therefore, 
y 57 // .i3, retrograde. The horary motion of Venus 
in latitude is iouth 35". 46. The angle of the vi- 
able way with the ecliptic B 1 30' to 1 "; the horary 
motion in that way 3' 59 ".77.' The right afeenfion 
of the fun, fuppofing the apparent obliquity of the 
ecliptic 23" 28' 18", was then 74 0 22' nf.z ; and 
the horary motion of the fun in right afeenfion was 
*' 34 " 55 *. Thti . declination of the fun was then 
22° 4V 3 $"*9 i the horary motion in declination was 
1 S // -33 northwards. The angle formed by the axis 
of the ecliptic, and the axis of the equator, w.b 
6° 9'' 34", decreafing hourly one minute. 

The right afeenfion of Venus, at the ecliptic con- 
junction, was 74 0 23' zf'.z ; and the horary motion 
of Venus in right afeenfion i' retrograde. 

The horary motion of Venus from the fun in light 

afeenfion, 



aiu'iiiion w.r-, therefore, 4' 11 ''.3 retrograde. The 
dot filiation of Venus was then 2 a’ 31' J4".2 ; and 
the h UM'V motion in declination was 4 5"-2</> fouth- 
wards: the horary motion of Venus from the fun in 
declination was, therefore, i ; o "M2, fouthwards. 

The logarithm of the eartli from the fun was then 
5.0066. [a ; the logarithm of Venus from the fun was 
4.86119a; and the logarithm of Venus from the 
earth was 4.460874. If we fuppofe the horizontal 
parallax of the fun to he io'/\ then the horizontal 
parallax of Venus, as icon from the earth, will be 
3 O'". 3 1 ; which, diminished by that of the fun, is 
2 $"-97 • ft the parallax in longitude and latitude is 
computed from thefe data, the vifiblc horary motion 
of Venus from the fun in longitude will be 3' $%"•$$ 
retrograde, and in latitude 3 3' '.75 l°uth. The lon- 
gitude and latitude of the center of Venus from the 
fun’s center, anfwcring to the feveral right afeenfions 
and declinations obferved, may be determined in the 
•following manner. 
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Fig, 2, Let the circle nE, wC reprefent the fun’s 
difk; in which let EC he a portion of the ecliptic, 
Har its axis, JEQ^a parallel to the equator, V} its 
axis, T V v the vifible path of Venus on the fun, 
and AB the perpendicular to that path. The angle 
QSC = PSn =r the inclination of the axis of the 
equator to the axis of the ecliptic, is given by cal- 
culation; 
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cuinfton j then, at the internal contact, the fide S v, 
King the femidiameter of the lun, leffened by the 
femidiameter of Venus, is given, and alio W, the 
obierved difference of declination j from whence may 
he found, by plain trigonometry, the angle vSl ; 
from which, if the angle QJS C be fubtradted, there 
will remain the angle v S d-, from whence, with Sv, 
may be found S/f, the difference of longitude, and 
i’i, the difference of latitude from the fun’s center, 
in any other pofition, as at u , there will be given S b> 
the difference of right afeenfion, and u b> the dif- 
ference of declination ; from whence may be found 
the angle u S l\ and the fide S u : if from the angle 
n S k\ the angle QSC be fubt railed, there will re- 
main the angle u S a ; which, with the fide Sr/, be- 
fuie found, will give S/i, the difference of longitude,, 
and //?/, the ditlinence of latitude from the fun’s cen- 
ter. At the conjunction in right afeenfion, SV is 
the obierved difference of declination, and the com- 
pliment of the angle QSC is = the angle VS/r? 
from whence will be found the difference of longi- 
tude S a, and the difference of latitude V from the 
fun’s center. 

l. If a mean he taken of the 4th, 5th, 6th, and 
yth of Mr. llornfby’s ob/ervations, anti alfb of the 
times at ty 1 ' 56' 46 v , the right akenfton of the cen- 
ter of Venus will be i".2 before the fun’s center, 
and the declination of it io ; to"/) y from whence 
tlic viiible conjundlion in tight afeenfion w\w at 
1 7 h 5^' 3 1 "* vifiblc declination lbuth of the 

fun’s center to' to". 4: the vifiblc longitude was, 
therefore, 1' $".5 bdotc the fun’s center, and the 
viiible latitude fouth of it io' 6"-9. From the com- 
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puted vifible motion in longitude and latitude, "by 
making the proper proportion, the vifible ecliptic 
conjunction will be found at 17 11 4. o' 3" apparent 
time, at Shirburn, or at i7 h 44' 4 " apparent time, 
at Greenwich, when the vilible latitude was g' $j".6 
fouth of the fun’s center. At I7 h 56' 46", the par- 
allax in longitude (fuppofing, as above, the horizontal 
■parallax of the fun to be 104") will be 14", to be 
added to the vifible longitude of Venus, to give her 
true longitude before the fun’s center, and 2 c''. 5 to 
be fubtraCted from the vifible latitude, to give the 
true latitude, as feen from the center of the earth. 
The true ecliptic conjunction, therefore, was at 
I7 h 36' 25" apparent time, at Sirburn, or at 
17 11 40' z6 / ' apparent time, at Greenwich, by making 
.a proper proportion from the computed true motion 
of Venus from die fon j and the true latitude was 
then g' 34 .5" fouth. 

2. From the mean of 10th, nth, 12th, and 13th 
ohfervations, at ig h 24.' g r apparent time, at Shir- 
burn, the obferved right afeenfion was 5' 40", and 
the obferved decimation was 1 1' 33.6" ; from whence 
the vifible longitude was 6' 52.2", and the vifible 
latitude io' 53".3, from the fun’s center ; and the vi- 
fible ecliptic conjunction was at 17* 40' 23", at Shir- 
burn, or at iy h 44' 24" apparent time, at Green- 
wich, with g' 54.9" of vifible latitude fouth. The 
parallax of longitude was 13.2", to be added to the 
vifible longitude j and the parallax of latitude 18.1", 
to be fubtraCted from the vifible latitude, to give the 
true latitude. The true ecliptic conjunction was, 
therefore, at iy h 36' 31", at Shirburn, or at 

*7 h 
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J7 & 40' 32'' apparent time, at Greenwich ; the true 
latitude being then 9' 3 i".6 fouth. 

3. From the mean of the 14th and 15th obferva- 
tions, at I9 h 47' 29'', the obferved right afcenfion 
was y' 6^.3, and the obferved declination 1 1' $j"-6 ; 
from whence the vifible longitude was 8' 20".$, and 
the vifible latitude was 1 1 ' 8", from the fun’s center ; 
and the vifible ecliptic conjunction was at iy h 4i / %o f/ f 
or at 17 11 45 / 31", apparent time, at Greenwich, 
with vifible latitude 9' $y"-2 f out ^‘ The parallax 
of longitude was 1 2 // .5 > to be added •, and the paral- 
lax of latitude J7".4, to be fubtrafted, to give the 
true longitude and latitude. The true ecliptic con- 
junction was, therefore, at 17 11 3 y' 42", at Shirburn, 
or at i7 h 41' 43 // , apparent time, at Greenwich j the 
true latitude being then 9' 33''.9 fouth. 

4. At the internal contact, at Shirburn, at 
2o h 15'’ 10", if the motion in declination, anfwering 
to 3' of time, be added to the declination obferved 
at the 1 6 th oblervation, the declination of the center 
of Venus from the fun’s center will be 12' 24". 4 3 
from whence the vifible longitude was io ; i2 // .6, 
and the vifible latitude 1 1' 23", from the fun’s center ; 
and the vifible ecliptic conjunction was at i7 B 40' 57 
at Shirburn, or at I7 h 44' 58'', apparent time, at 
Greenwich, with 9' 56", 2 of vifible latitude fouth. 
The parallax of longitude, to be added, was n".6 ; 
and the parallax of latitude 1 6 // - 5, to be fubtraCted, to 
give the true longitude and latitude. The true ecliptic 
conjunction was, theiefore, at 1 y h 3 y' 13", at Shir- 
burn, or at iy h 41' 14", apparent time, at Gieen- 
wich j the true latitude being 9' 33 // .i fouth. 

j. The 
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5. The 2d obfervation mad^ at Greenwich being 
dubious, if the mean of the lft, 3d, 4th, and 5th, 
be taken at i9 h 48' 39", apparent time, at Green- 
wich, the obferved right afcenfion was 6 ' 5 2 //, 4 > an< 3 
the obferved declination 11' ^2". 4; from whence 
the vifible longitude was 8' 6".i f and the vifible la- 
titude 1 1' 4 // .3, from the fun’s center. The vifible 
ecliptic conjunction was, therefore, iy h 46 ' i’f \ ap- 
parent time, at Greenwich, with g' 5 5 '' -5 °£ vifible 
fouth latitude. The parallax of longitude, to be 
added, was 1 2 ". 6 and the parallax of latitude, to 
be fubtraCted, to give the true longitude and 

latitude from the fun’s center. The true ecliptic con- 
junction, therefore, was at 17** 42' 28", apparent 
time, at Greenwich ; when the true latitude was 
9' 3 2". 4. 

I have omitted the computation of the longitude, 
•latitude, and of the vifible and true conjunction from 
the internal contact, at Greenwich, and the difference 
of declination, as given in my laft letter j becaufe 
there mull: have been fbme roiftake in reading the 
numbers of the micrometer, or in fetting them, or 
the times, down : for they differ too much from all 
the above, which correfpond fo well with each other, 
(though made at different places, and with different 
inftruments) and give the true latitude, at the ecliptic 
conjunction, about 8" lefs, that -we cannot fafely de- 
pend upon them. 

If, therefore, we fuppofe the vifible ecliptic con- 
junction to have happened at 17** 45' 3", apparent 
time, at Greenwich, being the mean of the five fore- 
going deductions, where the greatefi: difference is no 
more than 2 / 13"’ of time, or H" of vifible longitude, 

with 


5 
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with g' 56 // -3 of vifible fouth latitude, from the Urn's 
center; where the greateft difference is no more than 
in latitude, we cannot much err from the truth : 
and alfo, from the mean of the fame deductions, the 
true ecliptic conjunction, as feen from the earth’s 
center, will be at 17 11 41' 1 7", with g' 33".! of 
fouth latitude. The middle of the tranfit was, there- 
fore, at 17 11 20' 5" ; and the neareft approach of the 
centers g' 2 6". 8 . The latitude then was 9' 2o // .6 
fouth; but the longitude of Venus being augmented 
by the aberration of light 3 ".7, equivalent to 56" of 
time, by which the true ecliptic conjunction was 
accelerated, the true equated conjunction was at 
I7 h 42' 13". The error in latitude, caufed by the 
•aberration of light, was i // > 4, by which it was di- 
minifhed ; the equated latitude, therefore, was- 

9' 34 

The equation of time was then i r ~$2."> to be fub- 
traCted from the apparent time, to give the mean; 
confequently, the true equated ecliptic conjunction, 
as feen from the earth’s center, was at i7 h 40' 21", 
mean time, at Greenwich. The true place of the 
fun, corrected by obfervation, was, at that time, 
2* 1 5 0 36' 12" i and, confequently, the heliocentric 
place of Venus was 8 s 15 0 36' 12", with the geo- 
centric latitude 9 ' 34 ".5. Now, ;n this cafe, the 
geocentric latitude is to the heliocentric latitude, as 
the diftance of Venus from the iun is to the diftance 
of Venus from the earth; and therefore, the planet’s 
latitude, as feen from the fun, was 3' 4$" -5’ If we 
luppofe the inclination of the orbit of Yenus to be, 
3 0 23' 20 ", as determined by Dr. Halley and M. Caf- 
iini, the diftance of Venus from the node will b* 
Vol.LII. K. k i°4'2o"i 
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1* 4' 20" ; fionfequently, its true place 2 i 14° 31' $z* f 
on the day of the tranfit. The effect of refradion is 
not taken into thefe calculations ; becaufe, at the firfi 
obfervations, when its effed would have been greateil, 
it amounted only to a very fmall part of a fecond. 

Thefe, my Lord, are the Conclufions, which I 
have been able to deduce, from the obfervations made 
at your Lordfhip’s own crbfervatory, and at the Royal 
Obfervatory at Greenwich. They are as faithfully 
related, as they were fcrupuloufly calculated j and if 
they meet with the approbation of your Lordlhip, 
and of the Royal Society, I {hall think myfelf fuffi- 
ciently rewarded, /or the Labour of a long and te- 
dious calculation. 

lam, 

[With the greateft refped. 

My Lord, 

Your Lordlhip’ s, 

and the Royal Society’s, 
much obliged, 

and moft obedient, 

humble fervant. 


Oxford, 

Dec. 15, 2761$ 


Nathanael Blife* 


XLVI. 0 £- 
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XLVI. Obfervatio tranfitus V eneris per difcum 
Solis, fa&a Matriti die 6 ° Junii 1761. d 
P. Antonio Eximeno, e Soc . Jef. Commu- 
nicated by Cha. Morton, M.D. Secretary. 

Readjan. 14, ^<Ecundumrecentiffimasol>l 0 * *' 

i?62 ‘ fervationes altitudo poli j ^ * 

Differentia temporaria refpedtu Parifiorum o 24 18 

Fadta eft obfervatio cum quadrante duorum pedum 
turn dimidio, conftrudto a D. Georgio Adams j et 
cum horologio conftrubto a D. Ellicot. 

Die 5* Junii verfabatur Sol in meri-' h f f/ ni 
diano fecundum altitudines corref- j* 1 1 5435 o 
pondentes, ad ----- -. 

Debuerat verfari fecundum epheme - 7 o 

ridas D. De la Caille, ad - - -J ** * 

Die 6 a fecundum altitudines corref - 7 ^ Q 

pondentes, erat Sol in meridiano ad j 
Debuerat efle fecundum di&as ephe -7 j ^ g JQ 2 g 
meridas, ad-------] ** 

His elementis poterant corrigi tempora obfera- 
tionisj confultius tamen vifum eft incorre&a relin- 
quere ; ut quilibet poffit ilia corrigere iis elementis, 
quae ipft exa&iora videantur. Sunt igitur tempora, 
quse deinceps notabimus, quae dabat horologium. . 

Ccepta eft omnis obfervatio tangente limbo fuperiore 
Solis filum horizontale micrometri, limbo verb dextero 
filum verticale. Tempora Veneris, quae notantur, 
funt appulfus ipfius limbi dexteri ad Mum vertical^ 
ct limbi fuperioris ad horizontale. 

Kk 2 Hfec 
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Hasc Veneris tempora funt fortalTe uno fecundo 
jufto longiora : tremebat enim faepe pavimentum ob- 
fervatoril. Ego vero nunquam adnotavi tempus, nifi 
omnino fecurus de appulfu > femper tamen antequam 
limbus Veneris per oppofitam fili partem appareret. 

Duplex obfervatio afterifmo notata, facfca eft armato 
oculo duplici fimul vitro, altero cseruleo, fuliginofo 
altero. Prima fadta eft nudo oculo j casterarum partial 
vitro rubro, partim viridi. 


Observatio i*. 

h ' 

Sol ad utrumque filum 4 55 
Venus ad verticale - 56 

Venus ad" horizontals 57 
Sol ad horizontale - 58 

Sol ad'verticale - - 58 


Observatio 5* 


3JS0I ad utfumque filum 5 40 54 

41 54 

42 54 

43 50 

44 47 


Venus ad veiticJe - 
19 Venus ad horizontale 
Sol ad horizontale - 
27 Sol ad verticale - - 


Sol’ ad utrumque filum 5 5 4 &I 

Venus ad verticale - 6 54] 

Venus ad horizontale 8 

Sol ad horizontale - 8 5oj 

Sol ad. verticale - - 9 22 


6 \ 

Sol ad utrumque filum 
Venus ad verticale - 
Venus ad horizontale 
Sol ad horizontale - 
Sol ad verticale - - 


Sol ad utrumque filum 2 1 40 
Venus ad verticale - 22 3 

Venus ad horizontale 23 47 

Sol ad horizontale - 24 40 

Sol ad verticale - - 25 20] 

a a * 


Sol ad utrumque filum 32 5 
Venus ad verticale - 33 59] 

* Venus ad horizontale 35 

-5ol ad horizontale - 35 56 

Sol ad verticale - - 36 45 


48 44 

49 34 

50 41 

5 * 3 8 
5 2 X 1 


,* * 


Sol ad utrumque filum 6 c 24 
iSjVenus ad verticale - 19 

| Venus ad horizontale 2 18 

Sol ad horizontale - 317 

Sol ad verticale - - 4 14 


8 a 


8[Sol ad utrumque filum 
_ Venus ad verticale - 
3|Venus ad horizontale 
Sol ad horizontale - 
,Sol ad verticale - - 


22 

23 

24 

25 . 

26 44 
Obser- 


49 

25 

33 

39 



Observatio 9*. 


h 

r ft 

Sol ad utrumque filum 6 

33 56 

Venus ad verticale - 

34 35 

Venus ad horizontale 

35 40 

Sol ad horizontale 

36 49 

Sol ad verticale - - 

37 57 

IO a . 

Sol ad utrumque filum 

44 2+ 

Venus ad verticale - 

44 57 

Venus ad horizontale 

46 3 

Sol ad horizontale - 

47 n 

Sol ad verticale - - 

II*. 

48 27 


Observatio 14*. 

h 

Sol ad utrumque filum 
Venus ad verticale - 
Venus ad horizontale 
Sol ad horizontale - 
[Sol ad verticale - - 

i S a . 

Sol ad utrumque filum 
Venus ad verticale - 
Venus ad horizontale 
Sol ad horizontale - 
Sol ad verticale - - 


Sol ad utrumque filum 
Venus ad verticale * 
Venus ad horizontale 
Sol ad horizontale - 
Sol ad verticale 


i 6 \ 

52 4 Sol ad utrumque filum 
5 2 37 Venus ad verticale - 

53 42 Venus ad horizontale 

54 54 Sol ad horizontale - 


- 56 15 


[Sol ad verticale 


12* 


Sol ad utrumque filum 
Venus ad verticale - 
Venus ad horizontale 
Sol ad horizontale - 
Sol ad verticale - - 

1 3 a - 

Sol ad utrumque filum 
Venus ad venicale - 
Venus ad horizontale 
Sol ad horizontale - 
Sol ad verticale - - 


18 

1 9 

20 

21 


45 


17*. 

12 i4jSol ad utrumque fiLm 

12 34 Venus ad verticale - 

13 46 Venus ad horizontale 

j 5 2 Sol ad horizontale - 

16 23 Sol ad verticale - - 


iS' 


as 47 

26 2 

27 14 

28 32 

39 56 


33 56 

35 20 

36 4.I 

38 9 


Sol ad utrumque filum 
Venus ad verticale - 
1 4 Venus ad horizontale 
33 Sol ad horizontale - 


42 

43 

44 

45 
47 


49 
49 

50 

5 2 
53 


56 

56 

57 
59 

22 S 3 Sol ad verticale - - 8 0 


5T 

4 

12 

37 

7 


3 + 

47 

5 6 

21 


3° 

33 

4 o 

12 

40 


Conta&us interior - - - - 
Contaftus exterior - - - - 


1 44 
19 23 


De conta&u exterio re per tria aut quatuor fecunda^ de inte iori 
verd vix dubiuvi. 


XLV1L Rx~ 
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XLVII. ExtraSl from a Paper of Monf De 
la Lande, of the Royal Academy of Sciences 
at Paris, to Mr . Gael Morris, of the Tranfit 
of Venus, on the 6 th J une 1761, obferved 
at Tobolik in Siberia, by M. Chappe. 

Apparent time. 

Read Feb. 2;, TTp N D of the eclipfe of' h ' ' 

ll62 ‘ I Jj the fun, 2d June 1761, >18 11 4 

at --------- -J 

Internal contafl: of Venus with the fun's 1 ■ Q 2 g 
limb at ingrefs, 5th June - - -J * 

Internal contact at the egrefs, 6th June o 49 204. 
External contact at the egrefs ---17 394. 

Thefe obfervations were taken with a refracting te- 
lefcope of 19 Paris feet focal length, with an eye- 
glafs of 3 inches focus. 

The leaft diftance of the Jbuthern limb of Venus 
from the neareft limb of the fun, was meafured by a 
micrometer fitted to a 10 feet telefcope, and found to 
be = 6 ' 2", and the fun’s diameter was = 31' 37"* 


XLVIII. Ob- 
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XL VIII. Obfervatio congrejfus Veneris cum 
Sole, habit a Lugduni Batavorum, die 6* 
Junii 1761. a Joanne Lulofs, in eadem 
Academ. AJlronom. Mathef. & P hilofoph. 
Profejfore. Communicated by Cha. Mor- 
ton, M. D. Secretary. 

Read March 4, ✓"'lUM diu expedatus atque merito de- 
1762. iideratus dies fextus Junii hujus 

anni appropinquarat, ut celebratdffimum Veneris tranf- 
iturn, accuratiori calculo, turn fecundum tabulas /bla- 
res Venereafque Halleii, turn etiam fecundum folares 
Abbatis De la Caille, Halleii verb Venereas a me ante 
duos ferme annos fubjedum, legitima methodo, qute 
fincero aftronomo fatisfacere polTet obfervarem, inde 
a fine menfis Martii omni virium contentione invi- 
gilavi diredioni horologiorum, quibus obfervatorium 
noftrum eft inftrudum, eoque fine per repetitas ob- 
fervationes, ut vocantur, correfpondentium altitudi- 
num Solis de novo examinavi telefcopii meridionalis, 
a Sifibno, artifice Londinenfi, parati, fitum? ut in re 
tam momentofa omnem circumfpedionem adhiberem, 
ne forte e fuo pofitu, quem per aliquot centenas ob- 
fervationes ante plures annos determinaveram, tem- 
poris tradu eflet deturbatum. Poftquam certiflimus 
eram fadus, omnia rede fefe habere (cum die quinto 
tranfitus Solis per medium teleicopii filum vix i- unius 
minuti fecundi differret a tempore, per fat numerous 
obfervationes parum admodum a fe invicem, quoad 
iplum momentum tranfitus, diflentientes, definite); 
poftquam quartos et quintus Junii, fine nube fuifient 
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eijpfi, velpertino tempore diei quinti circa horam 
decimam coelum Leidenfe undique et undique tege- 
batur, ita ut fpes l®ta rarum hocce phaenomenon ob- 
fervandi multum deminueretur. 

Die fexto obfervatorium confcendens bora 3 30' 
(in quo praecedenti die duos quadrantes, telefcopium 
Newtonianum 7 pedum, ab ' Hearnio conffcrudum, 
machinam paralladicam Caffinianam, cui applicaveram 
telefcopium 2 pedum, tubum dioptricum 8 pedum, 
in cujus focopofitum erat filare reticulum 45 graduum, 
difpofueram) coelum nubibus velatum deprehende- 
bam. Verum circa horam 4 1 o' per exiguum nu- 
bium interftitium confpicere mihilicebat Solem, Ve- 
neremque in ejus facie, inftar maculae nigricantis, fic 
fatis irregularis figurae ; ita ut margines (procul dubio 
ob refradionis viciffitudines) quodatnmodo dentat® 
apparerent : verum, cum vix per unicum temporis 
minutum phenomenon hocce pr®bebat fefe confpi- 
ciendum, neque quadrantem, more Cl. De l’lfle, ne- 
que telefcopium Newtonianum, (cui adplicueratn 
egregium micrometrum Bradleianum, ab Hearnio, 
juvante Siffono, paratum) adhibere mihi licuit, ut 
verum Veneris fitum detegerem. 

S®pe dein Venerem confpexi per aliquot fecunda, 
ad fummum per unum aut fefqui-minutum : quater 
vel quinquies per nubes tenuiffimas, abfque vitro co- 
lorato, aut fumo inquinato, turn mihi turn Sociis ap- 
paruit ut corona lucidiori cinda, qu® latitudinem ha- 
bere videbatur 4. vel faltem 4 diametri Veneres : at- 
tamen per vitra colorata, cum fulgentior quodammodo 
videbatur Sol, nihil prorfus hujus coron® fefe mon- 
ftrabat j ita ut dubius h®ream, an non hocce ph®no- 
Hienon fallaci® optic® totum fit tribuendum. 

Tandem 
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Tandem hora 8 26' 50", tempore vero, obfervavl 
contadtum interiorem, led pet nubes tenuiores, ita ut 
vitrum fumo inquinatum, imo vitra ccerulea et viridia, 
(quae ex praefcripto Cl. De l’lfle ad manus erant, 
puriffima) feponere debuerim : aft duobu.s fere mi- 
nutis antequam contactus exterior celebraretur, denfis 
nubibus tegebatur Solis facies ; quae cum tranfierant, 
nulla amplius Veneris apparebant veftigia, fed exacte 
circularis et nulla foveola deiurpatus erat Solis limbus. 
Confpexi autem ccnta&um interiorem per telefcopium 
Newtonianum ita dilpofitum, ut nonagefies circiter 
diametrum objedtorum augeret. 

Id verb prorfus mirum exiftit, Veneris circumfe- 
.rent&m etiam in contadtu interiori, (cum Sol, ad al- 
titudinem infigniorem evectus, a refradtionum vicifli- 
tudinibus magis erat liberatus) quodammodo ferra- 
tam apparuiffe : quod ipfum in caufa eft, quod paucis 
.aliquot fecundis, tribus fcilicet vel quatuor, ferius 
eontingere jeotuerit bicce contadlus. 


Vox. LII, 


LI 


XLIX. the 
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XLIX. fhe Cafe of a Patient , who voided a 
large Stone through the Perinceum from the 
Urethra. Communicated to the Royal So- 
ciety by Mr. Jofeph Warner, Surgeon , of 
Guy’s Hof pit ah to whom this Memoir was 
addrejfed , for that Purpofe , by Dr. Frewen, 
of Rye in Suiffex. 

Read Nov. 19, TjyEnry Taught, of HafHngs in SuiTex - , 
,?61 * JLjL a g e d feventy-fix, a ftrong hail 
man, and naturaliy of a good conftitution, was never 
fubje£t to, any nephritic or gravelly complaints for al- 
moft feveiity years ; but enjoyed, for the raoft part, 
a good (hare of health, (though he had been expofed, 
the greateft part of his life-time, as a mariner, to the 
irregularities and inclemencies of that element, to 
which his occupation engaged him) till about fix or 
feven years ago, when he had fome gravelly com- 
plaints, and uneafinefs in making water ; which in- 
creafed upon him progrefiively ; and, for the laft two 
years, he had fo much pain in fitting, that he was 
obliged to ufe a perforated chair, made for that pur- 
pofe. But, for feme months paft, his increafed pain 
would not permit him to fit at all, even at his meals, 
which he ufed to take either Handing or lying. When 
he firft came to be in this painful fituation, there ap- 
peared a prominence on the right fide of the peri- 
nasum, towards the hinder part of the fcrotum j 
which, increafing by degrees, felt hard and fuperfi- 
ciai for fome time $ and the parts all about it grew fo 

extremely 



[ 2 59 ] 

extremely fore, and tender, that, at length, on the 
24th of September laft, upon his getting out of bed, 
a laceration thereof happened ; and the ftone, here- 
with fhewn to this learned Society, was voided, falling 
down upon the floor. 

Five days after this happened, I went to fee the 
patient, in order to get a perfect knowledge of the 
circumftances of the fad ; the particulars of which I 
then communicated to my worthy friend Mr. Warner, 
furgeon, of Guy’s holpital in London; who returned 
me a fatisfadory account, from his own obfervations, 
of the manner by which a ftone is contained in the 
urethra, &c. which I fhall take the liberty of infert- 
ing, after fubmitting to the fuperior judgment of this 
Society, a fhort account of what I apprehended, to be 
the original procefs of nature, in the production of 
fuch a phenomenon. 

Dr. Boerhaave hath obferved, from experiment, 
that if a quantity of recent urine be fet, to digeft in a 
tall glafs, with a heat no greater than that of a healthy 
man’s body, for the fpace of three or four days, it 
will continually grow more and more red, foetid, ca- 
daverous, and alkaline, throwing off a ftony matter 
to the fides of the veffel. From whence we learn, 
that calculous matter, by too long a detention of this 
excrementitious fluid in the bladder, may be eafily 
generated; and a fmall portion thereof, in its dis- 
charge from thence with the urine, may happen to 
be obftru&ed in the paffage of the urethra, fo as to 
be incapable of getting either forward or backward, 
and thereby become the bafis of a ftone ; which, in- 
creafing bv the urinous fupplies, may be accumulated 
' LI 2 to 
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to as great a bulk as the part containing it will ad- 
mit of. 

Now, cc the urethra, in cafes of this kind, . ao 
cording to the obfervation of my learned friend, 
« becomes a cyft, which cyft acquires a gieat degree 
« of hardnefs, and remains compact and whole, till 
« an. inflammation is produced by its incapacity of 
u admitting any tarther diftcnfion j which infiam- 
« mation is fcon after communicated to the integu- 
« ments, by which means they become painful, 
« tender, and are eafily lacerated.” And this de- 
icription feems to correfpond exactly with what hath, 
happened in the cafe of this old man. 

Ever fince the ftone came away, this patient hath 
difeharged no urine but by the wound ; which, when 
I laft faw him, was fo much contracted, as to be no 
bigger than to admit into it a frnall finger, and the 
parts were grown callous about it. I would have re- 
commended him to proper care on that occafion ; but 
he would by no means hearken to me 3 feeming to be 
very happy in being freed from the cruel burden of 
the ftone ; and not regarding, I fappofe, at his time 
of life, whether he could be helped in the diicharge 
of his urine any other way. 

Hatton-Garden, London, Nov. 12, 1761. 

AS lam defired by Dr. Frewen, in a letter to n e, 
bearing date the 7th inftant, to add vrirtmci I 
fhall think expedient to his memoir, I hw , "i r < ' 
fequence of this requeft, taken the he:. .y '• 
fening, from a former letter of Dr. Frc\ .nt) , , 

beating date the 17th of October laft, llir. when u 
furprizmgly large calculus was fiift voided, which w j 

on 
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on the 24th of September 1761, it weighed fix ounces 
and two drachms ; that on the 29th of the fame month 
it weighed fix ounces, wanting one drachm and fifteen 
grains. On the nth of October following, it weighed 
fix ounces, wanting three drachms and one fcruple- 
On the 17th of the fame month, it weighed fix ounces, 
wanting three drachms and half. 

Give" me leave to add farther to this paper, by ob- 
ferving, that, about March laft, I produced two very 
remarkable calculi to the Royal Society, for their in- 
fpedtion ; when they did me the honour to defire a. 
written account of the cafe of the perfon, in whofe 
urethra they were lodged. The whole of what I' 
think worth troubling the Society with, upon this 
cccafion, is, that they had been for many years lodged 
in the urethra of one Robert Bolley, a young man, 
aged about twenty-two, and that they had produced 
no great inconvenience, or pain, till of late, when the 
integuments began to inflame $ which inflammation, 
commenced not long before he was put under my 
care. The confequence of this change in the parts 
was extreme torture, a fevere fymptomatic fever, 
great wafting-away of the whole body, and almoft a 
continual and involuntary dilcharge of fmall quanti- 
ties of urine. 

The miferable objed I hays been juft now defcrib- 
ing, was recommended to my afliftance, by my in- 
genious friend and acquaintance Dr. Wollafton, of 
Bury in Suffolk, in whofe neighbourhood this patient 
lived, and from whence he was conveyed to London 
in a waggon - 

The parts were then arrived to fo great a degree of 
difteniion, inflammation, and tendernefs, that, upon 

the 
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the journey, they burft, and there was difcharged thro’ 
an opening made in the perinasum (that is, the ipace 
betwixt the anus and fcrotum) one of thefe ftones ; 
the other ftone remained firmly fixed in the urethra, 
which I eafily removed, having firft cut away as much 
of the difeafed integuments of the acceleratores urinae 
mufcles, and diftended urethra, as I judged necefifary 
to be removed for this purpofe. After the removal 
of thefe parts, I brought together the lips of the 
wound, and kept them fo, by means of that future 
which furgeons call the twifted future, till the parts 
were united, which was effected in about a fortnight. 
Before the future was applied, I introduced a duCtile 
inftrument, of a convenient fize, through the penis 
into the bladder, by which means, the paffage was 
kept equally diftended. 

This operation fo effe&ually anfwered my expecta- 
tion, as totally to remove the incontinence of urine, as 
well as every other lymptom that had attended the 
complaint j and the patient was, in a fhort time, re- 
ftored to his ufuai healthy ftate and corpulency. 

N. B. In the two inftances I have juft now re- 
lated, as well as in the cafe of Thomas Bingham, 
whole hiftory I communicated to this Society, on the 
13th of December 1759, (vide Philofophical Tranf- 
aCtions for the year 1760.) I mull obferve, that thefe 
patients, according to the beft information I could 
get, were never attacked with a fuppreffion of urine, 
or a regular fit of the ftone ; for which reafons, l 
conclude, that the formation of thefe calculi did ori- 
ginally commence in the urethra itfelf, and that the 
ftream of urine, in its courfe from the bladder through 
c the 
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the penis, had gradually formed thofe grooves, or 
channels, fo apparent on the furfaces of thefe com- 
pact and hard bodies, over which they occafionally 
were voided 3 by this means, a paffage for the urine 
always remained open and unobfirudted. [ Kids 
Hab. IX. 3? X.] 

Plate IX. reprefents the fize, fhape, and appear- 
ance, of the hone, in different attitudes, with 
the grooves on its fuperior furface, that was 
voided through a laceration of the perinaeum, as 
has been above defcribed, in the cafe of Henry 
Taught, of Haftings in Suflex. 

Plate X. reprefents the two ftones that were lodged 
in the perinamm of Robert Bolley, a young man 
of twenty-two years of age, as has been already 
mentioned, with their polifhed furfaces. 

A and B, where they came in contact with each 
other. 

In the fame plate, are thefe two ffones joined to- 
gether, with their feveral eminences and depref- 
iions, and as they lay in contact with each other 
in the perineum. 


L. An 
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L. An Account of the Cafe of a Boy , who had 
the Malleus of each Ear , and one of the In- 
cus s, dropt out. Communicated by ike Rev. 
Philip Morant, M. A. ReEior of Sc. Mary’s 
in Colchefter. 

Read Nov. 19, A Young lad, at Manningtree in E f- 
17611 Jla. f ex > tc a ^ ter a ^oat three or four 
weeks of a putrid, malignant, inflammatory fever, 
attended with a violent fcarlet eruption on the fkin, 
and fwelling and forenefs, and ftuffage of the nofc, 
had the malleus of each ear, and one of the incus’s, 
dropt out. Whether or no any of the reft came 
away unobferved, my friend cannot tell 3 but thefe 
were all he faw. Nor can he fay, whether the 
membrane was deftroyed, and difcharged with the 
bones, or only fo relaxed, as to give room for the 
bones to come without it 5 not having feen the bones, 
till after they were cleaned. But the confequence is, 
his having almoft abfolutely loft his hearing 5 I fay 
becaufe, though he is quite deaf as to all com- 
mon voices and founds, yet fome .violent and fudden 
noifes feem to affed him. But the organ of both 
ears feems to be fo much deftroyed, as to make it 
highly improbable, that he fhould ever recover his 
hearing again. In all other refpeds, he is very well, 
and at prefent in good health. The coming away 
©f thofe bones feems the effedt of an abfcefs, which 
affeded the contents of the tympanum.” 

Another friend obferves, that “ his diforder has 
been a malignant or ulcerous fore throat, as he judges 

from 
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from the fcarlet eruption ; and the paffage from the 
back of the fauces into the ear having lam open ex- 
pofed to its malign influence, an abfcefs has been 
formed in the tympanum, which has been deftroyed ; 

•otherwife the bones could not come out at the olher 
)) 

ear. 

He had learned to read before this unhappy acci- 
dent, and the people about him write down what 
they want to make him underftand j at leaft at pre- 
fent, till they have found out a readier method. 


LI. Ohfervations concerning the Body of his 
lateMajefy , Odlober 26, 1760, by Frank 
Nicholls, M. D. F R. S. Phyfician to his 
late Majejly. 

To the Right Honourable George Earl of Macclesfield, 
Rrefident of the Royal Society . 

My Lord, 

Read Nov. 26, rriHE inclofed papers have been laid 
l " 6l ‘ X before the Lord Chamberlain, for 
his Majefty’s infpedion 5 and his Majefty’s anfwer 
was, That he faw no reafon, why they may not be 
made public. 

The burfting the ventricle of the heart is a cafe 
entirely unknown in phyfical writers ; and muft de- 
pend on many circumftances, which rarely coincide. 

I have ufed my belt endeavours, to give a clear 
and fatisfadtory account of this very extraordinary 
affair ; and I hope I have fucceedea : but, if any 
Vol. LI. Mm thing 
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thing abftrufe fhould appear, I truft, it will be attri- 
buted rather to the nature of the cafe, than to any 
want of confideration or refpedt for your Lordfhip, or 
the Society, in, 
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My Lord, 

Your Lor dihip’s 
moft obedient, 

and moft humble fervant, 

I761, 

Fran. Nicholls, 


Yo the Right Honourable the Earl of Macclesfield, 
Prefident of the Royal Socie'y. 

My Lord, 

T HE circumftances attending the death of the 
late King being fuch, as are not (I apprehend) 
to be met with in any of the records of phyfical cafes, 
and fuch, as, from the nature of the parts concerned, 
are not eafily to be accounted for 3 I prefume it will 
be agreeable to your Lordfhip, to the Society in 
which you prefide, and to the learned world in ge- 
neral, if I lay before your Lordfhip, and the Society, 
a minute detail of what occurred on that remarkable 
and melancholy occafion 3 with fuch explanations, as 
arife from the circumftances of the cafe. 

According to the report of the pages then in wait- 
ing,' about feven in the morning, Saturday, Octo- 
ber 25th, a noife was fomewhere heard, as if a large 
billet had tumbled down 3 and, upon enquiry, his 

Majefty 
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Majefty was found fallen on the ground, fpeechlefs 
and motioniefs, with a flight contufed wound on his 
right temple. He appeared to have juft come from 
his neceflary-ftool, and as if going to open his efcri- 
toir. Mr. Andrews (at that time furgeon to the 
houfhold) attempted to take away fome blood ; but 
in vain, as no figns of fenle, or piotion, were ob- 
ferved, from the time of his fall. 

The next day, (Sunday, October the 26 th) by 
-order of the Lord Chamberlain, I attended, with 
the two ferjeant-furgeons, who were directed to open 
and embalm the Royal Body. 

On opening the abdomen, all the parts therein- 
contained were found in a natural and healthy flats, 
except that fome hydatides (or watery bladders) were 
found between the fubftance of each kidney, and its 
internal coat. Thefe hydatides might, in time, have 
proved fatal, either by comprefling and deftroying 
the kidnies, fo as to bring on an incurable fuppreflion 
of urine ; or, by difeharging a lymph into the cavity 
of the abdomen, might have formed a dropfy, not to 
be removed by any medicines : but, in the prefent 
cafe, thefe hydatides were of no confequence, as none 
of them exceeded the bulk of a common walnut. 

On opening the head, the brain was found in a 
healthy ftate, no-ways loaded with blood, either in 
its proper veffels, or in the contiguous finufts of the 
dura mater. 

Upon opening the cheft, the lungs were in a na- 
' tural ftate, free from every appearance of inflamma- 
tion, or tubercle : but upon examining the heart, its 
pericardium was found diftended, with a quantity of 
coagulated blood, nearly fufficient to fill a pint cup ; 

Mm2 and. 
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and, upon removing this blood, a round orifice ap- 
peared in the middle of the upper fide of the right 
ventricle of the heait, large enough to admit the ex- 
tremity of the little finger. Through this orifice, all 
the blood brought to the right ventricle had been dis- 
charged into the cavity of the pericardium ; and, by 
that extravafeted blood, confined between the heart 
and pericardium, the whole heart was very foon ne- 
ceffarily fo comprefied, as to prevent any blood con- 
tained in the veins from being forced into the auricles ; 
which, therefore, with the ventricles, were found ab- 
folutely void of blood, either in a fluid or coagulated 
ftate. 

As, therefore-, no blood could be tranfmitted 
through the heart, fiom the inftant that the extrava- 
fation was completed, fo the heart could deliver none 
to the brain j and, in confequence, all the animal 
and vital motions, as they depend on the circulation 
of the blood through the brain, mull neceifarily have 
been flopped, from the fame inftant ; and his Majefty 
mull, therefore, have dropped down, and died in- 
ftantaneoufly : And as the heart is infenfible of acute 
and circumfcribed pain, his death mull have been at- 
tended with as little of that diftrefs, which ufually ac- 
companies the reparation of the foul and body, as was 
poflible, under any circumftances whatfoever. 

The above-mentioned appearances (as they fhewcd 
the immediate caufe of his Majefty ’s death) were 
thought fufficient to form the report to his prefent 
Majefty, and his Council. But as the very eminent 
and amiable charadtef of his late Majefty mull make 
the nature of his death the objedt of every one’s atten- 
tion and inquiry] and as the cafe was exceedingly 

Angular 
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Angular and extraordinary in itfelfj and as the heart 
muft have been inereiv pafti/e, and, confcquenlly, 
there muft have been fome other concurrent circum- 
ftances neceflary to produce fuch an effedt ; I judged, 
at the tim e, when the repeat was drawn, that a more 
minute and exadt detail would not only be expedfed 
by the world, but would be highly proper, as our in- 
quiry furnilhed fufficient matter. 

Two queftions naturally arife upon the face of our 
report; viz. by what means the right fide of the 
heart became fo charged with blood, as to be under 
a neceffity of burfting? and how it could happen, 
that, as the ventricle (when under great diftenftons) 
generally makes one continued cavity with the auricle, 
and is much thicker and ftronger than the auricle, 
the blood ftiould, neverthelefs, force its way, by 
burfting the ventricle, rather than the auricle, feem- 
ingly in contradiction to the known property of fluids, 
to force their way, where the refiftance is leaft ? 

Upon examining the parts, we found the two great 
arteries, (the aorta and pulmonaiy artery, as far as 
they are contained within the pericardium) and the 
right ventricle of the heart ftretched beyond their na- 
tural ftate; and, in the trunk of the aorta, we found 
a tianfverfe fifiure on its inner lide, about an inch and 
half long, through which fome blood had recently 
pafled, under its external coat, and formed an elevated 
echymofis. This appearance fhewed the true ftate of 
an incipient aneurilm of the aorta; and confirmed 
the dodtrine, which I had the honour to illuftrate, 
by an experiment, to the fatisfaction of the Society, 
in the Year 1728; [See the Philofophical Tranf- 
adtions, N° 402.] viz. that the external coat of the 

artery 
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artery may (and does) often controul an impetus of 
the blood, capable of hurtling the internal (or liga- 
mentous, coat ; although this latl is by much the 
thickeft, and, feemingly, the ftrongeft. 

In regard to this diftenfion of the aorta; as his 
Majefty had, for fome years, complained of frequent 
diftreffes and finkings about the region of the heart ; 
and as his pulfe was, of late years, obferved to fall 
very much upon bleeding ; it is not doubted, but 
that this diftenfion of the aorta had been of long 
ftanding, at lead to fome degree ; and, as the pul- 
monary artery was thereby necefliirily compreffed, 
and a refiftance, greater than natural, thereby oppofed 
to the blood’s difeharge out of the right ventricle, it 
is reafonable to conclude, that a diftenfion and con- 
fequent weaknefs of the pulmonary artery and right 
ventricle, to fome degree, were nearly coeval with 
that of the aorta. But that the aorta had fufFered a 
more extraordinary and violent diftenfion, immedi- 
ately antecedent to the burfting of the ventricle, is evi- 
dent, from the recent fiflure of the aorta, and the 
confequent extravafation of blood between its coats. 
Now, as this increafed and violent diftenfion of the 
aorta muft have been attended with a proportionate 
prelTure upon the - pulmonary artery, ana, confe- 
quently, an increaled oppofition to the paffage of the 
blood out of the right ventricle ; fo that diftenfion of 
the aorta muft be confidered, as the immediate caufe 
of the right ventricle’s being furchargcd with blood, 
and confequently of its burfting. 

The immediate caufe of this diftenfion of the aorta, 
as likewife of its being determined to that particular 
time, are naturally explicable, from his Majefty’s 

having 
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having been at the neceffary-ftool ; as the office then 
required cannot be executed, but by fuch a preffure 
on all the contents of the lower belly, and, confe- 
quently, on the great defcending artery, as muft, of 
neceffity, fubjed the trunk of the aorta, and all its 
upper branches, to a furcharge with blood continually 
increafing, in proportion as the preffure may happen 
to be continued longer, or exerted with greater vio- 
lence, in confequence of a coftive habit, or any other 
refinance. 

As to the fecond queftion ; viz. how it could 
happen, that the blood fhould force its way rather 
through the fide of the ventricle than of the auricle ? 
fince it is w r ell known, that when the ventricle is fully 
diffended with fluids, they will eafily pafs back into 
the auricle; fo that under fuch a dillenfion, as the 
ventricle muft have fuffered, before it burft, it fhould 
leem to have made one continued cavity with the 
auricle ; of which cavity, the auricle, being by much 
the weakeft part, muft have been the moft liable to 
a rupture. This certainly is the circumftance, in 
which the very great Angularity of the cafe before us 
confifts ; and many difficulties offer againft any ob- 
vious explanation. 

Two circumftances, however, feem to throw fome 
light on this obfcure and difficult queftion. The firft 
confifts in the texture, connexions, and capacity, of 
the pericardium j the fecond, in the order, in which 
the feveral furcharges muft have arifen. 

The pericardium is a ftrong tendinous membrane, 
inelaftic in every direction, containing the two auricles, 
the two ventricles, and the two great arteries, as in a 
purfe : it is fixed to its contents at the back of the 

twc 
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two auricles, where, by its connexion, it furrounds 
the two venae cavtc : hence, palling along the arch 
formed by the aorta, it deicends to the pulmonary 
artery, and continues round the orifices of the pul- 
monary veins, firmly attached to thefe feveral parts 
in its paflage. By thefe connexions, thefe parts arc 
all fixed in their feveral ftations, incapable of fepa- 
rating from each other, or drifting their fituations, 
however they may happen to be compreffed. The 
pericardium is generally faid to ferve as a defence to 
the heart ; but that defence feems to confift chiefly, 
in preventing the right auricle from being ftretched 
by the depreflions (or complanations) of the dia- 
phragm, in hunger and infpiration, and, by its bear- 
ing firmly againft the fides of the auricles, to fupport 
and ftrengthen them againft too great diftenfions : 
for the cavity of the pericardium feems to be but little 
more, than commenfurate to the bulk of its contents, 
when one half of them are filled, and the other half 
empty. This will appear, upon endeavouring to fill 
the heart, with its auricles, and its two great arteries, 
with wax, at the fame time, while it is inclofed in 
the pericardium ; in which experiment, one or other 
of thefe cavities will be found to have been lo com- 
preffed by the pericardium, as to have refufed a free 
admittance to the wax, and will, therefore, be found 
proportionally empty. 

The inelaftic texture, connexions, and capacity, of 
the pericardium, being thus ftated, let us now con- 
fider the order, in which the feveral diftenfions mull 
have arifen, in the two great arteries and cavities of 
the heart, with the neceffary effects of thofe diften- 
fions 
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Cons on the pericardium, and the parts which it con- 
tains. 

The firft diftenfion (and this a great and violent 
one) muft have arifen in the aorta j and the confe- 
quent prefiure-on the pulmonary artery (by the aorta 
fo diftended) muft have been fufficient (either by de- 
grees or at once) to ftop the blood’s difcharge out of 
the right ventricle and pulmonary artery, and to di- 
ftend both thofe cavities greatly beyond their natural 
ftate of repletion. So that, under thefe circumftances, 
the two great arteries, and the right ventricle, muft 
have been under an extraordinary and continued di- 
ftenfion (and, confequently, an increafe of bulk) at 
the fame time; whereas, in the natural ftate of the 
body, thefe three cavities are alternately dilated and 
contracted, and the right ventricle is always propor- 
tionally diminished in bulk, as the pulmonary artery 
is increafed, and vice verla. So that, with reipeCt to 
thefe three great cavities, (fuppofing that their feveral 
diftenfions had been no greater than natural) the pe- 
ricardium muft have been obliged to contain one third 
more in proportion, than its capacity was formed to 
receive. During this time, the blood being flopped in 
its paflage through the lungs, and its afflux to the left 
auricle and ventricle being thereby lufpended, the left 
auricle and ventricle muft have remained in a con- 
tracted ftate ; in confequence of which, the right ven- 
tricle had ample fpace in the pericardium, to admit 
that degree of diftenfion, which was previously requi- 
re for its burfting. Rut the right auricle (bring fixed 
to its ftation by its connections with the left auricle 
and the pericardium, and being firmly comprefled 
V o l. LIL Nn againft 



[ 2 7 + ] 

againft the pericardium, by the aorta, the pulmonary 
artery, and the right ventricle, all which appear to 
have been, at this time, greatly diftended beyond their 
natural bulk) muft have been thereby deprived of the 
fpace in the pericardium, neceflury to admit of its 
being diftended j and the whole furcharge and di- 
ftenfion muft, by the preflure of the pericardium on> 
the auricle, neceflarily have been confined to the right 
ventricle, till it burft. 

Had thefe furcharges arifen in any other order, „ 
their effedts muft have been greatly different: as for 
inftance, if the furcharge in. the right ventricle had 
arifen from any other prelfure, than from a diften- 
fion of the aorta, the extraordinary bulk oi the 
aorta, and its preflure againft the pulmonary artery, 
would not have exifted, and the right auricle, not 
being then compreffed againft the pericardium, would 
have been at liberty to diftend, till the blood had 
made its way through its fides. 

In confirmation of this power, here attributed to-, 
the pericardium, of ftrengthening and fupporting its 
contained parts, let it be obferved, that, in the cafe 
under confidcration, the place of the fiffure in the 
aorta is precifely where the preflure of the pericardium 
is kept off from the aorta, to a considerable degree, 
by the fituation of the right auricle and the pulmonary 
artery. 

My Lord, in order to give a clear and diftindt idea 
of this very extraordinary cafe, I have here annexed 
two prints j [Vide *Tab. XI. & XII.] the fiift of 
which fhews the heart, as it appears when all its 
cavities and blood-veffels are filled with wax ; the 
ether is the fame print, having the orifice in the right 

ventricle*. 


S 
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ventricle, and the extravafation covering the fiffure in 
die aorta, exactly marked, as they appeared to. 

My Lord, 

Your Lordfhip’s 
moft obedient 

and moft humble fervant, 

Frank Nicholls, 


LII. Of the Irregularities in the planetary 
Motio?7S, caufed by the mutual AttraElion 
of the Planets : In a Letter to Charles 
Morton, M. D. Secretary to the Royal 
Society , by Charles Walmefley, F. R. S. 
and M.ember of the Royal Academy of Sci- 
ences at Berlin, and of the Infiituie at Bo- 
logna. 


SIR, 


Bead Dec. io, 
1761. 


which the 


F inding that the influence, 

primary planets have upon one an- 
other, to difturb mutually their motions, had been 
but little confidered, I thought it a fubjedt worthy of 
examination. The force of the fun, to diftaib the 
moon’s motion, flows from the general principle of 
gravitation , and has been fully alcertained, both by 
theory and obfervation ; and it follows, from the 

Nn 2 fame 
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fem e principle, that all the planets muft ail upon 
one another, proportionally to the quantities of mat- 
ter contained in their bulk, and inverfe ratio of the 
fquares of their mutual diftances j but as the quan- 
tity of matter contained in' each of them, is but lmall 
when compared to that of the fun, fo their action 
upon one another, is not fo feniible as that of the fun 
upon the moon. Aftronomers generally contented 
themfelves with folely confidering thofe inequalities of 
the planetary motions, that arile from the elliptical 
figure of their orbits* but as they have been enabled, 
of Jate years, by the perfection of their inftruments, 
to make obfervations with much more accuracy than 
before, they have difcovered other variations, which 
they have not, indeed, been able yet to fettle, but 
which feem to be owing to no other caufe, but the 
mutual attraction of thofe celeftial bodies’. In order, 
therefore, to aflifb the albronomers in diftinguifhing 
and fixing thefe variations, I fhall endeavour to cal? 
culate their quantity, from the general law of gravita- 
tion, and reduce the refult into tables, that may be 
consulted, whenever obfervations are in%de. 

I offer to you, at prefent, the firft part of fuch a 
theory, in which I have chiefly confidered the effeCts 
produced by the actions of the earth and Venus upon 
each other. But the fame* propofitions will likewife- 
give, by proper fubftitutions, the effeCts of the other 
planets upon thefe two, or of thefe two upon the 
others. To obviate, in part, the difficulty of fuch 
intricate calculations, I have fuppoled the orbits of the 
earth and Venus to be originally circular, and to fuffer* 
no other alteration, but what is occafioned by their, 
mutual attraction, and the attraction of the other 

planets. 
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planets. Where the forces of two planets are con- 
fiderable, with refpeft to each other, as in the cafe of 
Jupiter and Saturn, it may be neceffary, in fuch com- 
putations, tro have regard to the excentricity of their 
orbits j and this may be referved for. a fubjedt of fu- 
ture fcrutiny. But the fuppofing the orbits of the 
earth and Venus to be circular, may, m the prefent 
cafe, be admitted, without difficulty, as the forces of 
thefe two planets are fo finall,. and the excentricity of 
their orbits not confiderabie. On thefe grounds, 
therefore, I have computed the variations, which are 
the effe&s of the earth’s a&ion : firft, the variation of 
Venus’s diftance from the fun ; fecondly, that ©f its 
place in the ecliptic; thirdly, the retrograde . mo- 
tion of Venus’s nodes ; and, fourthly, the variation 
of inclination of its orbit to the plane of the ecliptic. 

The fimilar irregularities in the motion of the 
earth, ©ecafioned by its gravitation to Venus, are here 
like wife computed : but it is to be obferved,. that the 
abfolute quantity of thefe irregularities is not here- 
given, it being impoffible, at prefent, to do it ; be- 
caufe the abfolute force of Venus is not known to us. 
I have, therefore, ffcated that planet’s force by fop- 
pofition, and have, accordingly, computed the effects 
it muft produce; with the view, that the aftrono- 
mers may compare their obfervations with the mo- 
tions fo calculated, and, from thence, difcover how 
much the real force differs from that which has been 
fuppofed, But the exaft determination of the force of 
Venus muft be obtained, by obfervations made on the 
font’s place, at fuch times, when the effect of the 
other planets is either null or known,. 


The. 
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The influence of Venus upon the earth being thus 
computed, that of the other planets upon the lame, 
may likewife, hereafter, be con fide red : by which 
means, the different equations, that are f- ant-r into 
the fettling of the fun’s apparent place, will be deter- 
mined 5 the change of the pofnion of the plane 01 (lie 
earth’s orbit will alfo be known ; and, confequenfry, 
the alteration that thence arifes in the obliquity of the 
ecliptic, and in the longitude and latitude of the fixed 
liars. Thefe matters of fpeculation are referved for 
another occafion, in cale what is here offered fhould 
delerve approbation. 

I am glad to have it in my power to prefent you 
with this teftimony of my gratitude for paft favours, 
and of my refpedt for your diftinguifhed merit j and 
it is with fincerity, I fubferibe myfelf, 

5 I R, 


Bath, 

Nov. 21, 1761. 


Your very humble fervant, 

Cha. Walmcfley. 


De Inaqualitatibus quas in motibus Planetarum 
gemrant ipforum in fe invicem aBiones . 

Q Uoniam in theori® hujus decurfu frequens erit 
ulus fluentium quae arcubus circuli, vel eorutn 
iinibus, cofinibus, et finibus verfis, exprimuntur, id- 
circo lemma fequens, quod alibi olim tradidi, lubet 
h!c apponere. 


Lemma. 
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Lemma. 

Dato cofinu arcus cujufvis, invenire cofinum et 
iinum arcus alterius qui fit ad priorem in ratione 
X ad i. 

Detur c coiinus arcus A ad radium i, et fit arcus 
B = xA, cujus coiinus dicatur t\ eritque, ut notum 


eftj A = 
Ponatur c : 


- .. atque B = X A = 77 = === = 

V i — cc ^ * \ — 


!±Z,et t: 

n .v * 


A * 

- 3 fietque A 


x v" — 1* 


B = -77== : fed eft A . B : : 1 . A, adeoque -~~~i 
unde iog. = log. y, et ** = y. Verum ffiquationes 
c — et / = I±L y dant x = c 4 - cc — 1, 

ix -y 

x — c — ~c~c — ij et jr = f -f y =- 

/ — V // — j ; unde eft + V // — 1 = 

c 7 V77 — 1 atque inde 2/ = c -f- ^ rr — 1^ 
JJ- c — ^ cc — i J . Fiat igitur c-}-^ cc —• i—I> 


cc — 1 ~m> eritque 


1, et c'~ cof. 


”, et fin. A 


: cof. B 


et ftn. B 


- — 1 ; atque inde 


Itaque in circulo, cujus radius eft 1, ft duorunv 
arcuum vel angulorum A et B alteruter B fit ad al- 
teram A ut numerus quilibet x ad 1, et ponatur 

cof. A = exiftente Im = 1, erit fin. A 



I 
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1 „ . . /*■ 4 - 

i — - V — 1, atque cof. B = cofs xA = — 

et fin. B = fin. * A = Qt E - L 


Coroll. I. 
Hinc habetur cof. A x cof. B = 


/ -f m /*• -f !»*• 

— x— 


. f e( j } quemadmodum per 
^ „ Aj.^ „ . . l K + l +n?-+ t 

hoc lemma eft — - — = cof. A A, erit - — 


/>.+« +m ^+« 


cof. x 4- 1 .X A = cof. A 4 - B, atque 


/*•"* + «*•“* 


cof. A— i X A = cof. B — A, adeoque cof. A x cof. B 

= 4 cof. A 4- B 4* 4 - cof. B — A, 

Atque hoc calculi method© facile eruuntur fe- 
quentes formulae pro duohus .angulis A et B, adver- 

tendo efie cof. B — A = cof. A — - B, fin. B — A =2 


fin. A — B, et cof. 0=1. 

r. Cof. A x cof. B = 4. cof. A r+B -V 4 cof. A-*B. 

2 0 . Sin. A x ftn. B = - 4 c of. A-f B 4* 4 co f. A-B. 

3 0 . Sin. A x cof. B = 4 fin. - A 4- B -\- 4 fin. A — B. 
Atque ex illis hae fequentes eliciuntur, 

4 0 . Cof. A = cof. Ax cof. B — fin. A X fin. B. 
5 0 . Cof. A — B =s fin. A x fin. B cof. A x cof. B. 
6 ®. Sin. A B = fin. A X cof. B 4- cof. A x fin. B. 
7°. Sin. A — B = fin. A x cof. B — cof. A x fin. B. 

Turn ex his valores tangentium haud aegre deri- 
yantur. 

Quippe 
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Quippe cum fit generatim pro quovis angulo A,' 
tang. A 


Tin, A 


Tin. a + B 


erit tang. A 4- B = 

coi. A’ ® ‘ cof. A+B 

fin. A x cof. B + cof. A x fin. B fin. A x cof. B + cof. A x fin. B 

cof. A x cof. B —fin. A x fin. B cof. A xfin. B. 

cof. A x fin. B tang. A , 

^ cof. A x cof. B — fin. A x fin. B tang. B * * 

tang. A + tang. B 


tang. B 


* tan?. A 


i — tang. A X tang. B* 


. , . * - -t, - tang. A — tang. B „ 

calculo prodit tang. A — B = i + taog. A x tang. B* 


Unde ftatui pofiitnt, 
i°; Tang. A B 


tang. A 4- tang. B 
i — tang. A X tang. B‘ 
tang. A — • tang. B 


2°. Tang. A B = - + tang- A x tang. B* 

_ . t, tang. A+B — tang. A — tang. B 

3°* Tan S’ A X tan S- B =: tang. A+B 

vel tang. A * tang. B = ^g. A-tang.B-t^g. ^ 
D ° tang. A — B 


C 0 R 0 L L. II. 


Erat in lemmate A = ' j== } unde eft A — T 
== log. X. 

Denotet igitur E numerum cujus logarxthmus 
hypcrbolicus eft i, eritque E AV ^ -1 = x 3 et cum fit 
x == c _+ V cc * — 7 , inde obtinetur c = cof. A = 

Eav / ~ + E' a V , “ . a E A ^“ — E’M^ 


Vol. Lir, 


- 3 atquefm. A = 
Oo 


y— 


Sunt 


t *«o 

Sunt qui hia finuum et cofinuum valoribus potius 
utuntur i verum ii valores, quos exhibet corollarium 
praeqedens, fimpliciores funt et calculo plerumque 
aptiores. 

COSOLL. III. 


Quoniam eft 2 X cof. A = / 4 - w, erit 

/* -f xK ’ ' m 4- A X l K ~ + A 


2 X x cof, Ab = ’ 


&c. 

»2 X -f- 4- A X W 1 “* /* + A 


X X - “ ^“ 3 ^ +» & c * 

, a 3 

affumendo fcilicet primos et ultimas terminus homo- 
logos feriei exprimentis quantitatem / 4- m K : unde, 
propter A» = i, provenit 

— t-tv / x +« x , / x " 1 +m x ‘* , . x — r 

2 X x cof. A 1 _ 4* A X 1- AX- % 


X in±£i* +X!< i 


atque adeo per lemma 


a « 2 

— I X — 2 l K ' c + m % ~ 6 , fi 

— x—x— — +* &c - 


cotAl* = - 4 *! in cof. aA 4- A cof. * — ixA-fj, 

X imicof. x-^xA-pxx X “* cof. a-6 

2r 2 

XA4-, &c. 

Ubi x eft numerus impar, terminus ultimus feriei 
trit ille in quo numerus A, vel A — 2, vel \ — 4,, 
&c. qui multiplicat angulum A, evadit aequalis 1. 
Ubi verb A eft numerus par, terminus ultimus feriei 
erit ille in quo numerus praedi&us evadit aequalis o, 

5 <l uo 
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quo in cafe femlffis taatum ultimi termini fumenda 
eft } cum enim fefies haec coliigatur ex numero pan 
terminorum homologorum, qu$ tamen, ubi a eft 
numerus par, conftare debet ex terminorum numero 
impari, ided duplum exhibet terminum ultimum. 

Simili modo cum fit 2 x fin* A = / — — i» 

erit 


■ 1 

X < 


f /*• — x/*-"' m-\-\ x l %rt ni‘ 

&c. 

±»f+ \m' rt /+, A x 

+***=■ 

&c. 


Terminis inferioribus hujus feriei przefiguntar alter- 

natim figna -j ubi A eft numerus par, et figna 

ubi A eft numerus impar, adeoque in prio^e 

cafti eft 

*"xE»= 3=?Vi»£?t-*x£=±^+* 


2 2 

v-i *—i X-2 l K ~ 6 +m ^ 6 , » , 

Ax 2 x x “ ~|-* 4 OCC* 


* — * 


et in cafu pofteriori 


2 * - ” 1 x bn. Al" = ir In 


I x —m K 


x — I "' 4 

x — Ax 

2 


-AX 
x 


2 


2 2 

x— i x-2 l K ~ 6 ~~n?'~ 6 

~*~3 


fA 

-j—j «&c* 


2 2 3 2 

Adeoque fi A fit numerus par, erit 

fin. D x = in _+ cof. aA + A cof. A — 2 x A + A 

X-I *-* -•"“" I -- X ~ 2 .C0f.A^6 


* I A 1 MM X *" " I X * 

coCA‘~ 4XA + AX-r— X—r 

2 23 


X A +, &c. 


Oo 2 


Signa 
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Signa hie alternatim mutantur, et fuperiora funt ad- 
hibenda, ubi A exprimit unum ex numeris 4, 8, 12, 


1 6, &c. quia tunc eft ^ — 1 > = 1 ; inferiora autetn 
adhibenda, ubi A exprimit unum ex numeris 2 , 6, 

10, 14, &c. quia tunc eft ^ — ir — — * 1. 

Si A fit numerus impar, cum per lemma fit 

7V* _ 


l x — 


V — 1 — fin, A A, et 


■ nr ' J- 


fin. a — 2 x A, &c. habetur 

f in . Ah = in _+ fin. A A + \ X fin. A — 2 X A_+ A 

iX !l^f m ,A-~4xA+AX^ ; ~X i — fin. A~d 
xA+, &c. 

ubi figna fuperiora funt ufurpanda, cum A exprimit 
unum ex numeris i, 5, 9, 13, &c. quia tunc eft 


\/ 1 h — vCTT j et figna inferiora, cum A fuerit 

unus ex numeris 3, 7, ii» 15, &c. quia tunc eft 

*J _ — V — r. 

Notandum autem, feriei ultimum terminum efie 
ilium in quo numerus A, vel A — 2 , vel A — 4» &c. 
eft asqualis 1 ubi a eft numerus impar 5 atque ter- 
minum ultimum efie ilium in quo praedidus numerus 
eft aequalis o ubi A eft numerus par, quo in cafu fe- 
miffis tantum ultimi termini aflumenda eft ob ra- 
tionem fuperius datam. 

Ex his finuum et cofin uum exprefiionibus alia hu- 
jufmodi theoremata deducere liccret, fed quae hie tra- 
duntur ad praelens inftitutura fufiiciunt. 


CoitoLt. 
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Coroll. IV. 

Notum eft fluentem fluxionis A cof. A effe fin. A,. 

atque fluentem fluxionis A fin. A efle fin. verf., A. 
Pariter fi fumatur arcus A A qui fit ad arcum A ut 

numerus quiiibet A ad i, cum fit A A. cof. A A aequa- 
fis fluxioni finus arcus A A, erit flu. A cof. a A =r. 


fin. xA 


etflu. A fin. aA = 


fin- verf. \ A 


Itemque, fi 


ad arcum aA adjungatur arcus datus d, cum fluxio 
arcus A A d fit sequalis A A, erit flu. A cof. xK-^f-d' 


fin. a A -I - d 


5 etflu. A. fin. A A -\-d= 


fin. verf. xA + d~ 


Sumantur jam duo anguli, vel duo arcus A A et ft A, 
qui. fint ad angulumj vei arcum A relpe£tive, ut A et 
ft ad r j atque per Corojil. II. habetur cof. A A cof. x ft A 

s= l cof. A A- ft x A 4- 4- cof.' a'— ju, X A j unde 

erit ftuens fluxionis A cof. A A x cof. ft A aequalis 

fin. x + (iXA . fin. x — fiXA 

-f- 


1 


2 X* + (* 2 XX — ^ 

Atque hoc.methodo prodeunt fequentes formulae 

- » fin. a + (» x A’ 

’. Flu. A cof. A A x cof. ft A = 

fin. ^ — n x A 


2XH(* 


4" 


a x ?, — (<. 

z®. Flu, A fin. a A x fin. ft A- 


fin. * + ** * A 
2 X A + f* 


JU 


fin. a — i*/A 


^ 


,3". Flu. 
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3 *. Flu. A fin. A A x cof. ft A 


fin. verf. x + p x A 
a x7+7 


4 


fin, verf. x — p x A 


axx — ** 

Advertendum autem eft, ubi A = ft, tunc eflc 
feof. A A X cof. ft A = 4 cof. 2 a A -f 4-> fin. a A 
* fin. ft A = — 4 c °fi 2 ^-^- 4“ 4-> fin* A A xcof. ft A 
= 4 fin. 2 A A j adeoque in hoc cafu formulae prae- 
cedentes evadunt 

i°. Flu. A xcof. aAI* — — 44 - 4 I* 

%\ Flu. A x fin. A A» sss — j- -. 

•* _ ,, y . » fin- verf* 2^A 

3°. Flu. A x fin, A A X COU A A = . 

Sj angulo A A addatur angulus datus d, erit cof. 

A A *4“ ^ ^ c °fi ft A = 4 c °fi A*4"f*xA4~^4"4 

cof. a — ft X A atque inde 


i°. Flu. A cof. A A 4- t/x cof. ft A s 


_ fin. x-f ^xA-t-if 


2XX+f* 


4" 


fin. x — ftxA + i 
2XX — p 


« _ . . - . irT - 

2 *. Flu. A fin. AA4-^xfin./tA=— 


fin.’x-f pxA-f tf 
2Xx + f* 


4 


fin. 'X — (i.xA+d 
"" ~ ""' 1 

2 XX — ffc 


„ : - 1 r-r -/ r A fin. verf. x+f*xA + i 

-a®. Flu. A fin. aA4-</xcoC ttAs — ==== 

* 1 r . 2X x + f* 


4 


fin. verf. x — ^xA+rf 


axx' 


4 ". Fid. 
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. „ > mmm*—, e A fin. VOf. * + ,* X A + </ 

4*. Flu. A cof. aA+« X fin- fiAs: « »• 

fin, verf. x — ft x A -f d 

2X* — f* - 

Si fuerit a = ft, erit cof. A A 4 “ ^Xcof. A A =s 

4 cof. 2 aA 4- J 4 " 4 - c °fi & &c. adeoque. formula 

praecedentes in. has abeunt* 

. , „ . fin. 2iA + d 

1®. Flu. A cof. aA 4 -<f X cof. AA — - ^ 

, cof. • 

+ -r- A - 


a°, Flu* A fin. a A 4* ^xfin. A A zsz 

cof. 


+ ' 


•A. 


3 0 . Flu. A fin. A A 4- ^/xcof. A A = 

4-^A. 

4?, Flu, A cof. a A 4“ d x fin. aA s= 

fin. 


fin. 2»A + i 
"" T 4 x 

fin, verf. 2*A-f d 
4 X 


fin, verf. a*A-f<f 
4A 


Pr opositio I. Pro be ema. 

In fyftemate duorum planetarum circa Solemin orbibus, 
penc circularibus. revolventiutn, requiratur vis pla 4, 
net® exterioris ad perturbandum^ motum interjpris. 

Revolvantur planet®- duo P- et Q^(Fig.. i.)* in.-eor 
dem piano circa Salem in S, et jungantut §P». S Qua 

Orbig. 
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^•IT p Orbis planet® interioris Q, cu- 
p/\ 1 A jus motus hie inveftig-tmus, circu- 

\ ' " / laris fupponitur nifi quatcnus mu- 

\j / I tatur ej us figura vi planet® F > or- 
bem vero planet® P ut accurate 
circularem habemus. Pofita ergo 
unitate pro diftantia corporis 
Sole ubi ambo planet® verfantur in 
conjundione'cum Sole, fiant S 
= x, P Qj= z, SP = k 5 tum- 
que vis attradionis Solis in diftan- 
tia ®quali x fit ad vim attradionis 
planet® P in eadem diftantia ut x 

ad ( <p, eritque — gravitas planet® Q_ 

in planetam P. Producaturjam.fi 
opus ,eft, P Qjid O ut fit P.O sss 

et duda O I parallela ipfi Qj>. 

occurrente.red® PS produd®in I, 
propter triangula fimilia P QjS, 

POI, eritPQ^PS :: PO • PI, hoc eft, PI=^, 

atque PQ^.QS^::PO • 01, hoc eft, 01 = -j. Sed, 

quia parum difFert x ab unitate et adraodum e^igua eft 
vis <p, pro x fcribi poteft i in omnibus iis terminis qui 

ducuntur in 0 , adeoque OI = Ex vi PI aufe- 
ratuf vis -Jr qua gravitat Sol in planetam P, et vis re- 

fidua ~ ~ eft ea qua perturbatur motus planet® 

'QJn diredione parallel^ red® PS : natn cum motus 

planetarum 
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planetarum referantur ad Solem fpe&atum tanquam 
immotum, vis ~ pars ea qua fimul urgentur Sol 


€t planeta Qjrerfus P fecundum lineas parallelas, non 
mutat corporum S et QJitum ad fe invicem, ideoque 
•differentia virium fola perturbationem inducit. 

Quare differentia ilia, nimirum — — pr, expona- 

tur per lineam QT parallelam redtas PS, et in SQ_ 
demiflo perpendiculo T R, vis QT refolvetur in vires 
TR, QR, eritque vis QT ad vim TR ut radius i 

ad finum anguli QS P, adeoque vis T R = — — 

X fin. QS^P, et vis QR = “5 — -Jr X cof. QSP* 
Ex vi autem QR tollatur vis OI utpote in contrarium 


agens, et manebit vis ^ — Jr X cof. QS P — 

Vires igitur, quibus planeta P perturbat motum pla* 
netae Q^quatenus in eodena piano moventur, funt 
i°. Vis TR ad radium QS_ perpendicularis, qua 
augetur vel minuitur area tempore dato defcripta, 

eftque sequalis ~ — ~ x fin. QSP. 

a\ Vis ± x k cof. QS P — 1 — cof. QSP, 

qua retrahitur planeta a Sole in diredtione radii 
SQ^ 

Ut autem harumce virium exprefliones formam in- 
duant calculo accommodam, ope trianguli PSQJia- 

bebitur F qP — zz -=.kk-\-xx — ikxy. cof. QSP, 
five, pofita x = i ob rationem didtam, zz ki. 
Vol.LII. Pp 
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' 4 * i — 2 *X cof. QSP. Affumatur jam angulos r 
qui femper fit ad angulura QSP in ratione n ad i, 

eritque QSP = ■;*> e t pofito kk -f i = tt, et j 5= 
erit z' — rxi — b cof. ±s, hincque ~ = j 

..■1 "’t ^ 3 

'v 1 •— b cof. -d \ Si b fuerit unitati fere squalls, 

1 A * 72 

1 11 1 

ct evolvatur quantitas i—b cof. ~ r in feriem modo 

folito, feries ilia parum convergit, eftque ad opera- 
tiones analyticas minus commoda. Series igitur alia 
inveftiganda eft, et quia ex lemmate patet hujufmodi 

quantitatem cof. At" exprimi poffe aggregate termi- 
norum, quorum finguli ducuntur in cofinus angu- 
lorum qui funt anguli A multiplices, generatim lup- 

ponemus 1 — b cof. -s =:R -}- S cof. -s T cof -r 

q. V cof. 4 " W cof. ~s -f, &c. 

Atque at inveniantur valores coefficientium R, S, 
T, &c. fumatur utrinque fluxio, nempe j X fin. ^ 

xT—TcofTp — — Sx-ixfin. jr — Tx-i 
r xfin.^i — Vx^ixfin. j-r — Wx;iXfin. j f~, 
&c. atque ducatur sequatio hasc in 1 — b cof. ^s, et 
fubftituto pro 1 —b cof. - s' ipfius valore R-J-S cof. -s 
4 - T cof. ~s 4 *j &c. fiet mb x fin. ~s 
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xR + S cof. - r + T cof, -s + V cof. + > ■ &c. = i -b cof -s 

» ft ft ft H 

#~Sxfin.-#42Tj<firw;<3V xfin. ?i+W xfm.i*+,&c. 
n H J k n 

et fa&a multiplications, dim fit (per Coroll. I. Lem.) 
fin. x cof. ~s = 4. fin. ~ j — 4. fin. r —-^s ) ac 

fin. -s x cof. -s = 4. fin. — l fin. r -^s, emerget 

It ft ft 71 


-\-lmb R' 
+ 2S 
- 2 k T 
—mb T 



•\-mbS ' 
-k& 

. xfin.-*' 

f + «£T 
-2 bT 

J 

* xfin. -*f< 

+4T 

+ 6V 

« 

-3*V 

n 

- 4 £W 


,—mbV. 




xfin, — 


Deinde nihilo aequando fingulos terminos, prodeunt 


^ 2S + 2M^R 

1 — 1 ~ * > » 

77Z + 2Xi 

6V+I^ax4T 


4T + 


777 ■ 


1 x £S 


W=; 


j7Z + 3X^ 


__ Ice. quorum valorum progrefiiis fetis 

zw+4Xi 
manifeftus eft. 

Datis igitor primis duobus coefficientibus R et S, 
dabuntur et reliqui : R et S autem fic inveniuntur. 

Eft 1 — 3 cof. -T sss 1 — mb cof \s 4 m 

dee. jsR-JrScof. ij4-Tcof.^i-^Vcof.»j4', 

f&o, Eyokantur termini cof~Q , cof , eof. ^ J , 

&c, per methodum traditam in Coroll. HI. Lem. 
ae, colledk fimul omaibua termiais qui nullo eofinu. 
afficiuntur, prodibit 

* Pp 2 R = 



• i — 2 m> 

-x— -x- 
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R = r+?x==^+fx^ 
+ ^^ x ^X^x^x’^-^‘+, to 

cujus feriei progreflio fatis patet; atque adco, cum. 
lit in hoc noftro problemate m = — -I**. er ^ 

3x5,, , 3 x 5 .7 x q T a . , 3 x 5 


-n .1 3 * > 1* 1 3 X5 7x9 

R = I + ^ 4 +?7; >< bir8 


r <. 1 3 «*o v 2 x 2 

b 


$ 8 4- , &c. 


>V *1123 A 6 JL 3215 v 72ii iifi3 x 11112 

^ 12X w ‘ 4x4* 8x8 x 12X 12 10x16 

Inipicienti indolem hujus ieriei patebit terminum 
quemlibet aequari terrnino antecedenti dudto in 

r + 1 xr' 


lb% five ~ ± 1 ?, r exiftentc sequali nu- 

r 


t / 

mero quadruplicate terminorum praecedentium : lie, 

terminus lextus, quia habetur in hoc cafu r = 5 X 4 

n . • . , 3x5 is x 17 ZS 

= 20, squalis eft lermino qumto lexi o 

dudto in ~~~ 

20X20 

Termino igitur quovis hujus feriei dido B, ter- 

f % _ f 

minus liibfequens erit B^ 1 x — p: — J et manente de- 
inceps eodem, quem in hoc termino habet, numeri r 
valore s termini fubfequentes erunt, X ■ 

mT ’ 

B i’x±ri- 


r yi±?_ 

+ 4I 


1 r + 8) 1 - 

* - X' 


r + ■ 2P — 
r+x2i* 


r + 8l 
-j &c. Sed eft - 


i r+~\*— x 




I - 


r + 4 ) 


•, &c, et ft fuerit r 


numerus 
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j •■■hi J mmmm J 

numerus aliquantum magnus, erit x 

i ^r+41 1 — i i 




i r — 

'===-, et — r 
r+7‘ r 


X_ 7f? r " Xt 7+»)' 




— atque ita porro, rejiciendo 

r+8l a 


fradtiones hujus generis 


• et alias his minores. 


Unde termini omnes praedidti, incipiendo a ter- 
mino B, erunt 

Bq-B^q-B^ + B 1 5 6 + B£ 3 +,&c.= B x — 

m i B£ 4 Bi® B b % 

il ■ i ■ . 1 Yil . . r MW ' ' w V 

l—b 

b* 


— a &C. = • 


B 5* 

— X- 

B 


r r r ‘ 

F+?* hP* 7T? 1 hP 1 i -4 

B*® B £ 8 B J_ 

B b s - B £ 8 


r+'i2‘ 

&c. 




ac proinde tandem fit 
R==I + 4^4^ ”^ 41^4 X bxd 


k v « 


r+ 12.1 

&c. 


3x5 v 7 JS 9 

x bx8 


4x4 


v”AL 3 i* x 3 *j 

*12X12 4X4 


15 X 17 

ID X 


B 


i6 ^ s 4-, &c. 4- , — 1% 


b % 


V_ 6 4 *® 

Xl r* r+bl 1 r+i 


— , &C. 


r+To* 1 

Unde fi, computatis, exempli gratia, decern ter-- 
minis, undecimus defignetur per B, erit r = 10x4 
= 40, et fumma illorum decern terminorum addita 

fiimms 
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fommas ferici X I — ps — ■ — 1 ^ cc * dabit 

valorem ipfius R. 

Simili modo fi in scquatione praedidtS i~mb cof, ^ s 


-4- m x ^Xco£ -j- J m 

X co f.-ij J 4., &c ==R -f S cof. w + T ^ 7* 
4* V cof. ~s 4> &c. evolvantur quantitates co€~r , 
cof , cof -f , &c. in fuos valores, prout in 

n * n 

Coroll. III. Lem. edodum eft, et colligantur omnes 
termini qui ducuntur in cof exurget 


S 


— mb — m X 



X 



tn. — -i 


2 


m 


2 m 

- X 


7 m ■ 

- X 


4 4 ''6 

— 3 « — 4 V « — 5 

6 X 6 


— £ s — »X 

m — 6 


2 

■, &C. 


i w - 

- X — 


S = ii + ix 4 5 6 4li , + T 


A 4 X 8 $X 12 


five, pofito m — — 4> 

- i*-h T ~- x8 
v L2_I v 92 HI v 4. 3 

X 4x8 X 8 x J2 X 12x16* ^ y 

*21*^4^ &c. 

j6 X20 1 

Patet autem terminum quemlibet hujus ferici sequari 


b % 4 *. 

*3 * *5 

12 X 1 6 


termino antecedenti dudo in Lt , 3 .^*, exiftente r 

rXr+ 4 _ 

aequali numero terrainorum prsecedentium quadrupli- 
cate : fie terminus fextus, quia tunc r = 5 X 4 = 20, 
1 eft 
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eft tequalis termino quinto 4 ducto in 

ao ' x^ ** Qi^ mo ^ rem term ^ n0 ^ U0V ' 1S hups feriei 

didto B, terminus fobfequens erit W X — =-> 
^ rxr +4 

five B3‘x 14 — ==, et manente jam eodem valore 
rxr +4 


numeri r, termini reliqui erunt } B^ + x i 


.3 


xi+=^=, Bi 6 xi + -4=xi+ 

‘ . I e „ I O 1 I J 


r+4Xr+8 


' rxr +4 

-1— X 1 + ==-=- 

rxr +4 r+ 4 Xr +8 


X 1 + 


r+ 8 xr+i 2 


&c. Sed fi fuerit r numerus ali- 


quantum tmgnus, «it l +;4=X I + f=^ s 


= > + 


rXr + 4 r+ 4 Xr +8 

3 , t 3 ,, , 


quamproxime, et 


j 4 - - \ - x i 4- - ■ - x 1 4“ — 

’ rxr+4 r+4Xr+8 r+ 8 xr+i 2 

I J l — 4 3 — 1 — &c. Unde 

rxr+4 r+4Xr+8 r+8x>+l2 

termini omnes prsedifti rncipientes £t termino B erunt 

B 

B+ Bi l + B b* + Bi 6 + B4 3 +,&c.= y^r~ 

+ i^ + _3i^ + _i!L- + -2iL-+,te.=— i e=-*~ 

rxr+4 rxr+4 rxr+4 rxr+4 rxr+4 I_ 

+ =^+=^ + =J£ = . + ,fa.===^>=- 

r+ 4 Xr +8 r+4Xr+8 r+4Xr+8 r+4Xr+8 

+=S£= : +=^L= + ,te-= 2 4 =x-i 

r+ 8 xr+i 2 r+BXr+ii r+8Xr+i2 I " 

oBi 3 3B l 

+=l^=+,&c.==i==-x- 


Ae 
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Ac proinde erit 

v L2L1 v 9 * TI V 13 y '- c F 4- &c 4- — 2— 

^ 4 X (i ^ jj X Ii ^ 12 X 10 ' ’ * *i — b' 

xi + — ^s= + = F = — ___ 4 . = ___ — 

rXr +4 r+ 4*?"+8 ftu^rtu ?' + i<^j+i 6 

Itaque fi, computatis, exempli gratia, quindecim ter- 
minis, decimus lextus defignetur per B, erit r=z 15 X 4 
=s 60, et fumma terminorum quindecim illorum addita 

B -lb 1 ?l>* 

fummae feriei - — Tl Xi-j = -f =-^-— - 4 -> & c * 

dabit valorem coefficients S. 

Determinatis hoc padto quantitatibus afliimptis R, S, 
T, &c. jam ut ad expreffiones virium revertamur, vis 

T R ad radium QJ 5 ^ perpendicularis erat — — 

X fin. QS P j fed pofuimus angulum QSP = —s t 

eftque £ =y in R -J- S cof. -■ s 4 T cof. — s 4 V 

cof. 2 -s 4- W cof. ±s 4 , &c. 

n 1 n * 5 


<pk . 

T m 


Unde vis TR = in R — ^ ~ x fin. — s 

V k * 2 W 

. S~v r 2 t T — W r 3 t V — X r 4 

\ fin, ~s fin, 4 fin. — s 

1 a n 1 a n 1 a n 

4 * > &c« 

Et vis quae planetam Qjiiftrahit a Sole in diredione 
radii QS erat | x J col. QbP — i — £ cof. QSP, 

hoc eft, ~ in y — - R 4 £R 4 ~ — |1 — S 

xcof. 
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, I , kS+kV-*T . c 2 . , *T+*W~ 2 V 
r xcof.-i 4- xcof. 7 S 4- 5 


cof. — s 4- 

n 4 


iV+iX — 2W 4 


cof . — s 4-, &c. Q^E. I. 


Propositio II. Problema. 

Insequalitates motus planet® interioris ex viribns pr®» 
dictis ortas inveftigare. 


Exeant fimul planet® P, Q__ 

(Fig. 2 .) de lods D, C, ubi 
jacebant in eadem redta cum 
Sole pofito in S, et poft ali- 
quod temporis fpatium reperi- 
antur in P et Q, et jungan- 
tur SP, SQ, PQ^EftoCS ^ 

== 1 , et arcus circularis CQ^J" 
five angulus CSQj= de- / 
notent praterea P et Qj;e- ( 
fpedtive tempora periodica pla- 
netarum P et Q_, eritque 
ang. QS C : ang. P S D :: P 
: Q^, adeoque angulus QS P : ang. QSC : : P — QJ 



I r 

: P, unde ang. QSP = —s> pofito n = p q . 

Vis attradtionis Solis ad diftantiam Q^S, et tempus 
quo corpus, eadem vi uniformiter agente, impulfum 
acquirere pofiet earn velocitatem, qua planeta QJn 
circulo C Q^revolvitur, turn ilia ipfa velocitas* ex- 
ponantur figillatim per unitatem j et fi, fumpto area 
CH=CS = i, CH exprimat tempus illud uni- 
tati ®quale, arcus quilibet quam minimus ex- 
primet tempus quo uniformi ilia velocitate delcribitur. 
Vol.LII. Q^q Unde, 
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Unde, cum velocitates viribus quibufvis conftantibus 
genitae fint ut ipfe vires et tempora, quibus has velo- 
citates generantur, conjundim 5 erit vclocitas 1 pla- 
net® Qjn circulo CQ_revolventis ad incrementum vel 
decrementum velocitatis vi Z genitum (fcripto nempe 
Z pro vi planetse P normaliter ad radium QS agente, 
prout eft in propofitione prsecedente definita) quo tem- 
pore planeta Qjlefcribit arcum quam minimum Q^, 
ut vis attradionis Solis 1 duda in tempus CH five 1, 
ad vim Z dudam in tempus defcriptionis arcus Q? 
five in ipfum in arcum Qg : adeoque incrementum 
vel decrementum velocitatis vi Z genitum, quo tem- 
pore defcribitur arcus Q?, exprimetur per ZxQf 
five Z X 

Eft autem Z = $ in R _ £ - | x fin. 

J- Lzl f in . -j + — — fin. -Ij -f, &c. et hae 

quantitate duda in s, turn fumpta fluente, prodit ve- 
locitatis accceleratio five retardatio, quam voco U, 
genita quo tempore defcribitur a planeta Qjircus CQ, 

aequalis ~ in R — — — xnn. verf. — s q - — 

„ r 2 , T — \V r r ,v — X 

fin. verf. —s -4 7 — fin. verf. —s 0 — 

it * 0 n * ° 

A 1’ T 

fin. verf. -^s 4-, five pofito h = R — -g — “ 


• 7 T> * 3 T r i s — V , 2 

in h — R — 77 — — x cof. -7; j — co *- 5 


cof. — J 

ti 


cof. — r 

n 


Hoc 
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Hoc pa£to obtinetur variatio velocitatis in hypothefi 
quod revolvatur planeta Q^femper ad eamdem di- 
ftantiam a Sole, quod in prscedenti calculo fupponi 
poteft, cum tantiilum varietur diflan tia S Q^a&ione 
planets P. 

Hoc fa&o, ut invefligetur va- 
riatio diftantis planets Qjl Sole, 
fingamus planetam defcripfifle, 
non arcum circularem c cl, 
fed arcum curvs Cr (Fig. 3.) 
et reperiri in pundto r ubi ra- 
dius S Q^produdtus fecat jcur- 
vam. 

Ducatur redta S t viciniffimat 
ipfi S Q^occurrens circulo et Fig. 3. 
curvs q et t j turn centra S et 
radio Sr defcribatur arcus rp t 
fitque Sr = x. Si planeta Qjirgeretur fola vi ten 
dente ad centrum S, defcriberet areas temporibus 
proportionales, atque adeo, cum ipfius velocitas an- 
gularis in loco C fupponatur effe 1 , in loco r foret 

sequalis ■j j fed in illo quern exhibet fchema litu pla- 

netarum minuitur hsc velocitas quantitate U fupra 

defin ; :d, unde velocitas angularis in loco r erit — — Uj 

et tempus, quo defcriberetur arcus Q jq velocitate 1, 
eft ad tempus quo defcribitur arcus rp velocitate 

JL — U, ut Q q ad hoc eft, ut / ad 

to — — u 

X 

unde, .cum s exprimat ex jam diftis tempus de- 
fcriptionis arcus Qs velocitate 1, exprimet quan- 
ta q 2 titas 
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litas ■ ■ */ -— tempus quo defcribitur arcus rp velocitate 

JL-,u 

X 

l u. His pofitis, quoniam planet® Qjeceffus 

& centra vel ad idem acceffus pendet ex differentia 
virium, centrifuge fcilicet et centripet®, quibus urge- 
tur in fi h®c differentia virium dicatur P, et v 
denotet velocitatem afcenfus vel defcenfus^ planet® 
QJecundum radium SQ_, per idem plane ratioci- 
nium, quod mox ufurpavimus in inveftigatione velo- 

X s 

citatis U, habebitur i = Px 

i- — U 

X 

Quoniam ex hypothefi planeta Q_, fepofita adione 
planet® P, defcriberet circulum, vires (centripeta et 
centrifuga) fibi invicem et unitati forent sequales : 
exiftente autem planet^ Q_in r, ipfius attradtio in 

Solem eft ex qua auferenda eft vis ea qua juxta 

propofttionem prsecedentem diftrahitur a Sole, nimi- 

rum in A -f- B cof. ~ s C cof. -—s 4* D cof. 

' 4 - E cof. 4-, &c. pofitis A = ~ B = 

+ J._S 3 D = 

1 a P 1 a 

|T+*W — 2 V ^ *V+*X — iW « t 

, E== — , &c. atque ha- 

rum virium differentia componit vim centripetam. 

Vis autem centrifuga , eft femper in ratione dupli- 
cate are® temporis momento defcript® diredte et tri- 
plicate diftanti® inverse » unde fi h®c yis fuerit ®qualis 

la 
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i, ubi incepit planeta movere in C, erit sequalfs 
x 1 x — — u' x ~r = — X - — ubi movetur in r. 

Differentia igitur inter vim centrifugam et centri- 
petam, qua urgetur planeta in r fupra defignata 

pe r P, eft ~ x 7 — ^ ^iZljLZ 
X A -J- B cof — s *1* C cof. ~ s D cof ~ s 4 *) &c. 

hincque habetur v = s'x~ U — — = = sss -f- 

a-x-1 — U 

X — ~ — X A 4- B cof. — r 4- C cof. &c. 

Vires, quibus perturbatur raotus pianette Q^> cum 
exprimantur feriebus quorum termini ducuntur in 

finum vel cofinum anguli ~s> vel anguli hujus mul- 

tiplicis, fingemus differentiam inter diftantias S Q^et 
Sr exprimi ferie fimili, ac propterea ponemus x = 

i — Q_4- K cof. ~ r + L cof. ~ r 4~ M cof. f 

4- N cof. — s, &c. exiftente Q^== K -f- L M 

4- N -f- 5 &c. ut fit Sr, five x = x, ubi. planet® 
Q^et P incipiunt movere a linea conjundionis SCD. 
Quantitates autem affumpts K, L, M, &c. funt exi- 

guas, ideoque erit -j = I 4* QjT" ^ 1 *■“ ^ 

cof. — r — M cof. — i — N cof. &c. 

a a » 

proximss, 
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proxime. Subftituantur ergo in aequatione fupra tra- 

dita valores quantitatum x, et U ; et funipta flu- 

ente, rejedtis iis terminis qui ducuntur in altioretn 
quam unam dimenlionem quantitatum <p, K, 


L, &c. prodit v = 


2 <p kb n <p 




Q_x s 




k % 


1 + 

2 1 r w 




+ 


<p kn 




M 


fin. — j 
3 » 




■ 4 "^ x 


■X . ? E N 


TT-4-Jx^X«xfin.±^ > &c. 

4 ~ Z, defignante Z quantitatem idoneam qua com- 
pleatur fluens. At, quoniam velocitas « fupponitur 
nulla evadere, non folum ubi s, five arcus C Qj== c, 
id eft, . ubi planetse verfantur in prima ilia conjundtione, 
fe'd etiamin omnibus aliis conjun&ionibus fubfequen- 

tibus, hoc eft, ubi eft angulus — s, feu P S Qj== o, 

vel = r x i Bo”, fcripto fcilicet r pro quovis ex 
numeris naturalibus i, 2, 3, 4, &c. fiet Z = 

-Jr A — Qjc s adeoque 

■~4- JB-Kx8xfin.^ 


2 <p k h n 


' V 


+ 




t* 


<pkn S 
- 5 - X - 


+ 


7 X T 


L /• 2 

— X n X fin. — i 
2 ^ « 


T — W , <p D iM ~ ? 

4 - " x — -JT x J — y X n x fin. 

4 " 


9 



« 0 h ft V | t — • ’ r- -f 

+ V x ~ — + X»Xfin. V J 

&c. 

Deinde, cum fit tp, five x ad rp, five xs, ut ve- 
locitas v qua defcribitur tp ad velocitatem — — U 

qua defcribitur rp, erit x — vx — — — , five, quia va- 

— — U 

X 

lor velocitatis v componitur ex quantitatibus exiguis, 
x — vs quamproxime, et yz=v. Vet urn etiam 

aequatio afiiimpta x = i — Q_ -f- K cof. — s 
cof. — s 4- M cof. — s 4-, &c. dat — = — K X ~ 

n 1 n 1 5 w 

n n n n 


[ 3°3 1 

X . <p E N - 4 

— + irX T — - X»xfin.±r 


^ ± fin. &c. 

nn 

Habitis igitur duobus velocitatis v valoribus, eo- 
rum termini homologi ftatuantur asquales, atque 
inde obtinebuntur quantitates afiumptse, nempe 

K = -~x^ 7 X 2 ^R -^rX72-K~^ T X«-4r- S 
L = ^ x i?^ x * Sx ^ = ~* “* V X?z— -I-2T 

2 . f 7 * ' q* 

M = ^iX-r-;X^T x»-K“^ W — 4-~3 v 

N = -^- 3 X-t -— rXkVxn 2 -iXX»- 2 — 4 W 

4 r « — 10 1 

&c. 

indeque manifefta fit harum quantitatum progreflio : 

r atque 
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atque hoc pa&o habetur Temper diftantia x planetae 
Qji Sole. 

Jam ut definiatur planetae Qjnotus verus qui de- 
fignatur per s } dicatur w motus medius, five, quod 
perinde eft, tempus quo planeta defcripfeiit arcuni 
quemlibet C r } atque ex demonftratis eft ‘iv z=z 

— — j unde, fubftitutis valoribus quantitatum, x, 
— — u 

X 


i-, et U, et fumpta fluente, emergit 

<pk 

— X J-b27ZIV — 

3 


w= I — 2Q3-~^x*-f 2 kK 


t s xR “/P T 


X fin. ~^s nL 


<p hr? 

b 7* 


X 8 — V X fin. ~i 


+ T • — W X fin. “ i 

+ ”-r--^-XV^ : Xxfi I l.i.i+, to. + Z 

denotante Z quantitatem idoneam ut compleatur 
fluens. Sed, quia motus verus medio asqualis evadere 
fupponitur in qualibet planetarum P et Qjconjun&ione 

cum Sole, id eft, ubi angulus PS QJive -~s aequatur, 

Vel nihilo, vel angulo r% i8o°, exhibente t qjuemvis 
ex numeris natilralibus l, 2 , 3, 4, &c. erit Z = 

2 x s. Ponantur igitur F = ~2 kK -J- 


X R 
H = 


/ 3 .. T r 

u wmmm n y ® 


k 


nL -f- 


<pkn % 


tf * 3 


jcS 


<pkn % 


* XWXVi , %|> rp 


•V, 

rrf T 1 <P&n 

-W,I = - — + 

X 


3 
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4 V — X, &c. eritque motus verus, five s = w 
4 F fin. -x 4 G X fin. -x -f H x fin. Ij 4- I 
X fin. —x &c. vel, quia parum admodum differt 
motus verus a motu medio i-w-j-Fx fin- — w 

4 G x fin. — w 4 H X fin. w 4 I X fin. 4 , 
&c. E. I. 


Coroll I. 


His ita generatim definitis, ut fpecialis eliciatur in 
motu cujufpiam planets insqualitatum menfura, de» 
terminands funt quantitates affumpts. 

Itaque plan eta P defignet Terram, planeta Q^Ve- 
nerem, et quoniam eft diftantia T errs ad diftantiam 
Veneris a Sole ut 100000 ad 72333, hsc erit ratio 
k ad 1, adeoque k = kk 1 — tt 

2.91 1 29, b =5 y = 0.94975 j atque inde per me- 


thodum in Prop. I a . expofitam prodibunt 
R = 9.3925 V = 11.1964 Y= 5.3380 

S = 16.6782 W = 8.8504 Z = 4.1029 

X ” 13.8877 X ~ 6.9045 i&c. 

Turn, exiftente periodo Terrs annua dierum 
365.2565, et periodo Veneris dierum 2247®** 

ex iam didtis n = 2.59866 \ 

ex jam qu.us> n — 365.2565 — 224.701 

et cum gravitas in Solem fit juxta Newtonum ad gra- 

vitatem in Terram, paribus diftantiis, ut 1 ad T $ $ i'TT* 


erit (p = 

Vol. LI 1 . Rr 


Unde 
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Unde, redadtis in numeros formulis in hac propo- 
fitionc datis, emergunt 

K = 0.0000103 N = — 0.0000065 

L = 0.0000444 O = — 0.0000024 

M = 0.0000377 O' = — 0.000001 1, &c. 

Atque ex his tandem deducuntur 
F = — 0.0000473 I = o.ooooioo 
G = — 0.0001078 I' == 0.0000033 
H = — 0.0000684 &c. 

Hinc ergo habentur valores coefficicntium ®qua- 

tionis s = w -f- F X fin. — ® 4 * G x fin. — v> H 

X fin. —w 4 ~, &c. ubi s denotat motum Veneris 

verum, w motum medium, et ^•w angulum PSQ^ 

five differentiam longitudinum heliocentricarum Terrae 
et Veneris j vel, redudtis quantitatibus F, G, H, &c. 
ad exprimendas more aftronomico circuli partes, fit 

r= w — 9".76 x fin. —w — 22".24 x fin. — 10 

4 - 14". ir X fin.— w 4 - 2". 06 x fin. — 10 4 - o '.68 

X fin. w -f-, &c. 

Ut exemplum apponam, efto angulus P S Q^five 

—w = 40°, ac prodibit s = w — 15 ".5 j motus 

igitur medius iuperat verum, eorumque differentia 
eft 

Computata hoc padto differentia inter motum Ve- 
neris verum et medium refpe&u Solis, fequenti modo 
ihnotefcet quanta evadat cum e Terra fpedatur. Efto 

pso. 
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PSQ^Fig. 4.) angulus exhi- 
bens, ut prius, difFerentiam 
longitudinum planetarum P et 
Qjempore quovis dato, et in 
circulo RQ^exhibente porti- 
onem orbit® planet® Q_, fu- 
matur arcus ®qualis dif- 

ferentia motuum pr®didt®, et 
dudtis S q, Pq, centro P et ra- 
dio P q defcribatur arcus qr fe- 
cans PQ^in r, atque, ob par- 
vitatem arcuum Q^q, qr> erit 
: qr :: rad. : fin. PQ^j 

deinde : j|q- :: ang. QJ 3 q : ang. QP^, adeoque 
: fin p P ( 9 = l :: ang . QjSgr ; a ng. QP?, unde 

ang. Q?q = ang. QS q y. X Datis 

igitur angulo PS Q^_et difiantiis PS, QS, dabitur di- 
ftantia PQ, et angulus PQS, adeoque et angulus 
PQ^ : unde innotefcet angulus qusefitus QP p, hoc eft 
aequatio motus, prout apparet fpedtatori in centro Terr® 
locato. Hincque, quamvis lit modica motus Veneris 
inasqualitas telluris adtione genita, qualis tamen fit ut 
pateat, libet earn in fequenti tabula oculis fubjicere. 

Hujus tabul® columna prima exbibet angulum QPS, 
five elongationem Veneris a Sole mediam ; fecunda in- 
dicat corredtionem hujus elongationis, a conjundtione 
Veneris inferiore ufque ad maximam ejus elongationem 
quas in orbe circulari eft 46° 19'' 50'' circiter. Tertia 
et quarta columna eodem modo exhibent elongationem 
Veneris, ejulque corredtionem, a tempore elongationis 
maxim® uFque ad conjundtionem fuperiorem. 

Rr 2 Elonga- 
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Elongatio 
Ven. a Sole. 

Corredio. 

Elongatio 
■Ven. a Sole. 

Corredio. 

Of// 

// 

0 f ft 

ft 

0 

0 

46 19 50 

O 

5 

0 

46 

4* a *3 

10 

0 

45 

5 ' 1 

1 S ■ 

0 

40 

95 

20 

— 0.5 

35 

7'3 

25 

0.8 

3 ° 

1.8 

3 ° 

i -5 

25 

— 4.4 

35 

2.8 

20 

9.2 . 

40 

2.9 

*5 

11.2 

45 

2.7 

10 

JO . 2 

46 

i -7 

5 

6.0 

46 19 50 

0 

0 

0 


Exempli gratia, fi Venus a conjundionc inferiore 
digrefia rrtotu fuo medio- difcefferit a Sole angulo elon- 
gationis 40°, erit vera Veneris elongatio 40° — 2". 9 
— 39 0 59' 57".! : paritcr,, fi ultcrius delata Venus 
pervenerit ad eamdem elongationem 40°, erit tunc vcra 
Veneris elongatio 40° o' 9". 5. Eaedem omnino funt 
corrediones et cum iifdem fignis adhibend®, ubi pofl; 
coniundionem fuperiorein eaedem eveniunt elonga- 
tiones. 


CoROLL. II* 

Ex prascedentibus etiam deducitur diftantia Veneris 
iSde pro quolibet ejus cum Terra et Sole afpedu-* 
5 ' » 
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in hypothefi quod, feclufa Terras attra&ione, in or- 
bid ciiculari revolveret. Sic, fi angulus —s, feu 
P S QJit 90°, vel 270°, aequatio xzzi — Q4-Kcof.-^s 


4 - L cof — j 4 - M cof. — i -f- N cof -f-, &c > fit 

1 n 1 n 1 n * 

x = o 9999437 circiter j et fi fit PSQj= 180°, fit 
a; = 1.0000607. 


Unde, fi diftantia Veneris a Sole in con- 
jundione inferiore ponatur - - - 

In quadraturis cum Terra erit ipfius di- 
flantia --------- 

In conjundione fuperiore erit - - - 


10000000 

9999437 

10000607 


Item innotefcit differentia inter tempus periodicum 
Veneris, quale nunc eft, et tempus illud periodicum, 
quale foret, fi unica Solis attradione in orbe circular! 
moveretur. Siquidem, cum Venus poft difcefiunx 
fuum a conjundione ad eamdem redierit, pquatioge- 
neralis in propofitione tradita, quae exprimit relati- 
onem inter motum Veneris verum et medium, evadit 


•w — 1 — zQJr X s > ^ ive w ^ 1*0000 066 Xs 

circiter : unde tempus periodicum Veneris eft ad tem- 
pus illud alterum periodicum, ut 1.0000066 ad 1 j 
adeoque, fi nulla foret gravitatio Veneris in Terram, 
revoltitionem fuam circa Solera minutis duobu§ hor© 
primis citifie perageret. 


P r 0 p a- 
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Propositio HI. Problema. 

In fyftemate duorum planetarum in orbitis circulari- 
bus circa Solem revolventium, motum nodorum 
orbits planets interioris, quatenus ex vi planets 
exterioris oritur, inveftigare. 

Per motum nodorum hie inteiligendus eft motus 
interfeftionis plani orbis planets interioris cum piano 
orbis p lan ets exterioris fpedato ut immoto. Itaque 
efto Sol in S (Fig. 5.) et centro S atque radio SQde- 



feribantur in fuperficie fphsrs duo circuli QN, PN, 
fefe interfecantes in N, quorum prior QN defignet 
fitum plani orbis planets interioris Q_, et pofterior 
PN fitum plani orbis planets exterioris, cujus locus 
fit in re£t& SP produda. Eodem centro S et radio 
SP deferibatur circulus PK, cujus planum fit piano 

SQN 
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S QN pcrpcndiculare, fecetque circulum QN In K, 
ct in SIC deroittatur perpendiculum PH: turn dudd 
QT parallel;! red® SP ct TB in planum SQN nor- 
m di, ft linca QT exhibeat vim qua trahitur planeta 
QJn diredionc QT, feu SP, TB exhibebit vim qua 
dillrahitur pcrpendiculariter a piano fu® orbit® j erit— 
que triangulum QT B fimile triangulo S P H, atque 
adeb, TB : QT :: PH : SP :: lin. PIC : i ; deinde 
in triangulo lphsrrico redan gulo PKN habetur, 
i : lin. PN : : fin. PNK : fin. PK j unde, conjundis 
rationibus, ct leripto c pro finu anguli PNK ad ra- 
dium i, hoc eft, pro finu inclinationis orbis QN ad 
orbem PN, provenit TB = QT X cX fin. P N. 
Samatur jam arcus quam minimus Q ^q, ad quern, 
erigitur lincola pcrpendicularis qr, cequalis duplo lpatio 
quod planeta percurrcre pullet impcllente vi TB 
quo tempore in orbe fuo deferiberet arcum ilium Q jq t 
ct centro S deferiptus circulus r Q n fecans circulum 
PN in n exhibebit fitum orbis planet® Q^poft tem- 
pus illud, nodo N tranllato in n ; atque in QN de- 
miflo pcrpendiculo mn, ct in perpcndiculo Qr, 
crit angulus q Qr, five N Qrc ad duplum angulum 
<^Qj, id eft, ad angulum QS^, ut vis TB ad gra- 
vitatem (nempe 1) planet® Q^in Solem ; hoc eft, 

xr : Q? :: TB : x ; in triangulo autem redan- 

hn. QN 

gulo N mu, eft N// : am : : > : c ; quarc conjundis his 

. T B x lin. QN X Q. ? 

ratjombus, prodit N n s=s i led 


fiipra invenimus TB==QTxfXfin.PN, unde fit 
N* = QT X fin. PN X fin. QN x Q q. 

Kfto SC linea conjundionis planetarum, fiatque, ut 
iu propofilionc pracedente, arcus CQ_~ s, Qq=s, 
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SQ sj ; et, quia inclinatio orbis QN ad ojbem PN 
exigua fupponitur, crit etiam hie ang. P S Qj= — s 
quampr oxime j proindeque, pofito arcu CN = a, crit 
QN = s 4 - a et PN = s — ~ s 4- a quamproxim£. 


Porro, cum lentifiime moveantur nodi, arcus CN 
fpedari poteft quad invariabilis per multarum planet* 
Qjrevolutionum feriem, atque adeo fluxio arcus QN 
<eadem erit cum fluxione arcus QC. His pofitis, ha- 


bebitur fin. PN X fin. QJN = 4 - c °fi ~ s — 4- c °fi 


2 2 a, eftque per propofitionem prim am 




<fk 


inR-J-fScof.^+T 


cof. — s 4- V cof. s 4 - W cofi — s 4 -, &c. unde 

n 1 n 1 n 

fobftitutis his valoribus in requatione N;r = QT 
X fin. PN X fin. QN X Q?, et fumpta fluente per 
methodum in Coroll. IV. lemmatis cdodam, pro- 
dibit fumma omnium N n , five motus nodi, quo 
tempore planeta Qji loco conjundionis C procedens 

in orbe fuo deferipferit arcum C Q, acquaiis in 


° n s 4-R 


Jk 1 


+ 


- i S + V - 2 

Xfin.-i + — fin. T s 


-f- fin. ~s - j-, &c. -|- ~r in Z X fin. 2 a 


— R—~,-~ X 


**■ as 


fin, 2 S s 4“ 2# ■ 

rt * 


-x x 

2 . 2 n 


fin. zs 4- za~~-~X fin. 2 s-^—sJrza* 

1 2 in — 2 n 1 


X m(.J 



t 


fin. 2 s 
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in — ~ 3 


J-i 4- 2 u — “~X •*~~r — fin 

» 1 2. 2W+I 


2J 4 5 4- 

1 ?/ ‘ 


2 a 


V T 

— v 

2 2 ;/ — 4 


fin. 2J — *■ - 


- i 4- 

n y 


2 2 n + 2 

Z — 2/2 — x in R 
T 


2 • 
fin. 2 j 4* T s 4~ za > ^ cc * ex ^ entl 


P 


X --= 


2 n 


+ 


2 n 


+ 


V 


4 


+ 


+ 


2 11 — l -f 2 ) 

w 


JX2W+I ' 2« — 4X2«-f-2 2« — }X2?i + ; 

-p, &c. atque in his fcriebus patet terminorum pro- 
grcffio. E. I. 


COEOLL. I. 

Tlic liquet multas oriri in motu nodorum lequati- 
oncs ; fed quia minutx funt, ct locum planetae QJere 
nihil mutant, ideb iatis erit rationem habere motus 
nodorum medii et aequationis folius periodica , qui fie 
ex prrecedentibus deducuntur. Cum in planis parum 
ad le inclinatis moveri fupponantur planetae P et Q, 
quoties revertentur ad conjundtionem, angulus PSQ, 

five -jj, qui metitur eorum diftantiam a le invicem, 

evadet = 360° vel = rx 360°, exiftente r numero 
integro : et quia, fumpto arcu quolibet A, eft Temper 
fin r x 360" 4- A — fin. A ; hinc, ft coraputatur 
jnotus nodi pro tempore conjunction uni, expreifio 
ilia gcneralis et prolixa in propofitione tradita i n hanc 

fimplieem abit ~p x — • «Z X fin. 2J-p za —fin. 2 a, 

five per Coroll. I. lemmatis 

fin. s X coj. T\Ta, 

Vol. LII. Ss 


Hie 
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Hie eft igitur motus nodorum fadus, quo tempore 
planetas P et QJ. conjundione provedi poll quotlihet- 
cunque revolutiones ad conjundionem quamvib nlinm 
pervenerint, exhibentc s arcum a plancta Qjn fua or- 

bita interest deferiptum. Terminus ~ X 2 «Z X fin. s 

X cof s za indicat asquationem periodical n et fa- 

cillime computatur : cumque liacc cequatio modb fit 

. . S 

additiva, modb fubtradiva, patet termino altero x - » 
exprimi generatim mo turn nodi medium. 

Coroll. II. 

Efto planeta P Terra, Q^Venus, ct revolutioncm 
Veneris ab una conjundione inferiore cum Terra ad 
alteram vocemus, brevitatis gratia, revolutioncm jyn- 
odicam ; eritque poft unam revolutioncm fynodicam 

—j = 360% proindeque s — i/X 360° = 935° 31'; 

hie igitur eft arcus deferiptus a Venere inter duns 
ejufdem generis conjundiones. Hinc motus notli 
medius tempore revolutionis unius lynodicte, qui juxta 

eorollarium praecedens eft —jr* fit ~~r = 360° =5 

2^ ; .o 87 ; atque hie motus imminutus in ratione tem- 
poris periodic! Terras circa Solem ad revolutioncm 
Veneris fynodicam, id eft, in ratione 1 ad 7/ — t, 
evadit i4 // .44, motus Icilicet annuus nodorum Vo* 
neris regreffivus, qui Ipatio centum annortim fit 
24 4 // . 

iEquatio periodica x fin. s X cof. s -j- 2 a ut 

adhuc fimplicior evadat, ponamus arcum a five CN 

perexiguum 
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percxignum efle vd nullum, id eft, fupponamus con- 
jundlioncm Terras ct Veneris fieri presume in nodo, 
quemadmodum contingit hoc anno 1761, eritque 


. ... 1 ph n'/> r r 9 £ n Z 

a'quatio ucnodica -- •••• X fin. s X col. s = 


X fin. „s. Cum igitur fit Z ==. 32.33 circiter, for- 
mula ~~ s J fin. 2 J > c l UfC P cr corollarium pras- 


cedens exprimit gcneratxm motum nodi in quali- 
bet feric revolutionum fynodicarum confedtum, fit 
0.000006855 Xs < — 1^.2 X fin. 2 s. iEquatio igitur 
periodica 14 / .2 X fin. 2 s, quam gcneralem voco, eft 
ut finus dupli arcus a Venere deferipti in data ferie re- 
volutionum fynodicarum, nec ultra 1^' .2 afeendit. 
Jam, fi pro s fubftituatur 93 5 0 31', erit fin. 2 s = 
fin. 71 0 2', ct regredientur nodi, in prima revolutione 
lynodica poll conjundlioncm fadtam in nodo, per ar- 
cum 23 // — 14.' . 2 X fin. 7 i° 2' = 10" : et, fi r de- 
notet numerum qucmcumque revolutionum fynodi- 
carum, motus nodi, peradtis illis revolutionibus, erit 
r X 23 ' — 14" 2 X fin. r X 71° 2' 5 pariterque, per- 
adtis revolutionibus quarum numerus eft r — 1 , idem 

motus erit r — 1 X 23" — 14^.2 X fin. r — 1 
X 71" 2' pofterior motus e x priore auferatur, et re- 

manebit 23" - 14". 2 * fin. r^yi" 2' — fin.r — 1 ^71° 2' 
ss 21"- \ j \!' .2 x 2 fin. 3 5 0 31'* cof. r * 7 i u 2' - 35 0 31' 

= 2 3 // ‘— 1 6". 5 x cot: 2?' — — • 1 X 35° 31' pro motu 
nodi fadto, tempore illius revolutions fynodica:, cujus 
locum in ferie levolutionum indicat numerus r. 


Exempli gratift, fi dcfidcrctur motus nodi tempore, 
revolutions quartce fynodic® poft conjundtionem 
fadlam in nodo, erit r = 4> et regrelfus nodi erit 

Ss 2 23" 
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23" 1 6". 5 X cof. 7 X 35 ° 3 1 =• 2 9 " Sic °P® 

hujus formul© 23" — 1 6"-5 X cof. 2r 1 X 3 5 31 

facile comp u tat ur fequcns tabula, quae exhibet 
greffum nodi Veneris in piano ecliptic©, pro duo- 
decim ligillatim revolutionibus lynodicis qu© proximo 
fequuntur conjundtionem Terr© et Veneris fadtam in 
nodo vel proxime ad nodum. 


In revol. 
Ven. fynod. 

Regreffus 
nodi Ven. 

In revol. 
Ven. fynod. 

Regreffus 
nodi Ven. 


// 


// 

IN 

10 


26 

2\ 

28 

8\ 

39 

3 a - 

39 

9 a . 

3 ° 

4 a - 

29 

IO a . 

11 

5 a - 

10 

11 s . 

8 

6 a . 

9 

12 s . 

2 5 


Qtii motus poteft, cum libuerit, ad annos communes 
reduci. 

Denique patet ©quationem periodicam, nempe 

i 6".5 X cof. 2 r — 1 X35°3i'' ) quam Jpccialem ap- 
pello, ubi maxima eft, evadere 1 > ac proinde re- 
greffum nodi in uni revolutionc fynodied nufquam 
fuperare 39"4-, nec minorem effe 6"^. 


P r 0 p o- 
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PrOPOSITIO IV. P R O B L £ M A.’ 

Iifdem pnfitis, vurhtioncm inclinationis oibis planetae ’ 
ipicnoris ad planum oibis planetae exterioris deter- 
minarc. 


Efto NQV (Fig. 5.) quadrans circuli, cui erigatur 
perpendiculars V t occurrens arcui «Qr prod u do in 
t, eiitque V/ menluia variationis inclinationis orbis 
NQV fadljc quo tempore nodus N trnnsfcitur in n. 
Etl autem V/ : tim : : fin QV five cof. QN : fin. QN, 
atquc 11m : Nf? :: c : 1, c denotante finum inclina- 
tionis oibis QN ad orbem PN, adeoque Vt : N/z :: c 

X cof. QN : fin. QN ; unde V/ =• N« X 

live, quia per propofitioncm fuperiorem hubetur N« 
— QTx fin. PN x fin. QNxQ?, Vt = ex QT 
X fin. PN X col. QN x Qy. Hinc, cum fit fin. PN 


X cof. QN = l fin. 2 s — js - 1 - 2a — * fin. js, 

fumptd fluente prodit variatio inclinationis, quo tem- 
pore planeta Qa loco conjun&ionis C movetur per ar- 

cum CQ, sequalis — in R — ~ — 7 X fin. verC 

7 <V -~ fin. verf. —s 
6 n 


1 , s 

- s -y - 

H ' 


— V - , a 

fin. verf, — s ~i — 

4 « 


_J- y — fin. verf. ~ s See. -|- 


J< 2 1 * 


in 


X fin. verf. 2 a - 1 - R ■ 


'P X zn 


fin. verf. 


4 - ; X ~ fin. verf. 21 + 2^ + ~ fin. verf. 



L J 


a* 


-js^-za + - X-7J7 verf + 2 * 

- — fin. verf. 25 


i T 


3 ■ • V 


fin. verf. 2 r + 7 ,‘ + 2 " + 7 * 77-7 fln - vclf ‘ 


« 

V 

2 


J -]- 2.7 -}- 
I 


X ^ -in 1 ?. 


25 ■ 


7 . . W 

is 4 - 2 a - - -* X 

>< I 1 2 


2«+ 3 


fin. verf 25 4- fr -J™ 2rf 


4.— X — I — fin. verf 25 — &c. 

‘ 2 2« — 5 n 
Exifiente hie eodem valore quantitatis Z ac in propo* 

fitione prascedente. E. I. 


COROLL. 

Si computetur variatio inclinationis pro tempore 
conjun&ionum, facile obtinebitur ; haec enim per 

formulam in propofitione traditam evadit — X Z 

X fin. verf. 25 -4" za — f in - ver fi q u0e item, fi 
prima conjundionum, a qua fumitur motus exordium, 

ftatuatur in nodo, fit ^4 - xZx fin. verf. zs. 

J * 

Hoc eft igitur decrementnm inclinationis orbis pla- 
net® Qjadum in qualibet ferie rcvolutionimi ad con- 
jundionem, defignante s arcum interest a planets! circa 
Solem deferiptum. Conferatur haec inclinationis va- 
riatio cum sequatione nodi periodica codcin tempore 
grnita, prout m propofitione fuperiore definilur, ct psi- 
tebit priorem die ad pofteriorem ut c X iin. veil". 25 ad 
fin 2 5. 

Ut ad orbem Veneris hacc transferantur, quem fi in- 
dinari ad orient Terr® fupponatur angulo 3 0 23' 20", 

erit 
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crit X Z X fm. verf. 2 s = o // .84 x fin. verf. 2 s. 

J» t 

Unde palim fit : i n . in quacumque ferie revolu- 
tionum fynodicarum, pole conjun&ionem fadam in 
nodo, decrcinentum indiiurionis 01 bit re Veneris ad 
edipticam non fu pc rare 2 x 0^.84 = quod e 

Ternt ipedatum evadit 4^.4: 2°. turn, peradta unu re- 
volutionefynodic&.fiifin.verf. zs=z fin ved. 7i°2 / ,indi- 
nationis dccremcntum proqoalibet leric levolufionum 
iynodicarum quaruin nurnerus eft r, die 0V84X fin. 
verf. rxji" 2^ et pio ierie revoiutionum qmjtutn 

numerus eft r — 1, efie o".S4 X fin. ved. r — 1 
X 71° 2! j unde liorutn decrementcrum ctifL.cntia 

o' / .84xfin. verf. r y 71 0 2' — fin. vtrl r— x x 71° 2 
=r ©".84X2 fin. 35’ 3 d X fiu. 2 r — X 35 ° 3d = 

x fin. Tr ~ 7 x 35" 31', exprimit variationem 
inclinationis genitam tempore revolutions lynodicae 
illius, cujus locum in ferie revoiutionum denotat nu- 
merus r: atque luce variatio, ut patet, nufquam ex- 
ccdit o".( )S e Sole confpefla, quie fpe&atoii in centro 
Tcrr.u collocate fub angulo z"- s apparent. Cum igi- 
tur tantilla lit 01 bine Veneris inclinationis variatio, non 
videtur opera.’ pretium de ea ulterius exquirere.^ 
Dcmonllratis, qme ad perturbationem motus pla- 
net'.e interiors fpedant, fupereft ut, quihus perturba- 
tionilnih afiaiatur motus planet® exteriors, viciffim 
expendamus. 


Propo- 
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PropoSitio V. Problema.' 

In fyftemate duorum planetarum circa Solem in or- 
bibus pene circularibus revolventium, determinare 
vim planets interioris ad pcrturbandum tnotum ex- 
terioris. 

Simili ratiocinio ei, quod in propofitione primd 
ufurpavimus, etiam hoc problema folvitur. Itaque 
polM unitate pro diftantia planets P a Sole, ubi ambo 
planets P et Qjjonjunguntur cum Sole, (Fig. i.) fiat 
SP = SQj= k, PQj= z. Sit i ad ut gra- 
vitatio planets P in Solem in diftantia i ad ejufdem 
planets P gravitationem in planetam Q^in eMem 

. diftantia, eritque gravitas planets P in planetam 

Q_in diftantia P Cb_ Produda, fi opus eft, P Q_ 

. ad O ut fit PO = et dudd 01 parallel^ reds QS 

-eccurrente PS produds in I, refolvatur vis PO in 
vires PI et 01, eritque propter fimilia triangula PQS, 

POI, vis 01 = — p~ = ~ = — , atquc vis PI = 

POxPS <px r . „ T <p , x rr . 

— pQ— - = -jjjj- five vis P I == ^3 quamproxime. Vis 

OI impellit planetam P in diredione parallel^ reds 

SQ, et in eundem fenfum urgetur Sol vi qua 

gravitat in planetam Qj_ exccflu igitur folo vis prioris 

ftjpra pofteriorem, nempe — — J-, cenfcndus eft 

urgeri planeta P in diredione parallels! reds SQ^ 

Porro 
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Porrc vis ~ — ~r ea pars, quae agit perpendiculariter 

ad radium PS, eft ~ x fin. PSQ, atque altera 
pars, qua; amovet planetam P a Sole fecundum PS, eft 

~ — 4 x cof. P S Q^ Auferatur haec pofterior vis 

ex vi PI, et mancbit vis 4- •Jr — ~!x cof. PSQ, 

qua planeta P urgetur verfus Solcm. 

EftoDCS (Fig 2 .) linea conjundtionis planetarum, 
et arcus DP, five angulus DSP vocetur r, denotent- 
que P et Qj;eipedive tempora periodica planetarum 

P et Q, critque, pofito n = p— ang. PSQj== 

-~s. Turn, ft fiat f = i 4- et b = -y* erit 
« 1 * 

in Prop. I. expofuimus, x i — ^ cof. ~j, atque 

4=4 X R+S cof T cof. x cof. |r+, &c. 
et quemadmodum ibi erat b = ^ tem 

eft £ = adeoque valores quantitatum af- 

fumptarum R, S, T, &c. iidem hie funt ac in pro- 
pofitione prima. 

Unde vis ~ — ^xfin. PSQ, qua follicitatur pla- 
•neta P in dire&ione ad radium PS perpendiculari, iic 

a>k . ~ <* ^ i , s — v 

exprimetur -j- in R — ~g — — x un. —s q - — 

Vo l. Lir. Tt fin-’ 


Etvis $ + $ 
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^ fin- 1 ' fin - V s +> &c - 


$A 


_ __ , X cof. PSQ_, qua urgetur 

fy ~ k 2, 2 * 

planeta P in Solem fecun dnm radium PS, fict 

inR — ^ — iR + v — F - Sxcof - i‘ 

.i 2 ±! I= lZ cof. cof 

2 « 2 ” 


<P 


,l v ±L^z^ co r. ±x 4-, &c. o_ e. t. 

2 « 1 * 


Propositio VI. Problema. 

Insequalitates motus planetae cxterioris ex viribus prtc- 
didtis ortas inveftigare. 


Per analyfim in propofitione fccunda inftitutain vis 
ad radium PS perpendicularis gencrabit accelerati- 
onem, vel retardationein velocitatis, dym arcus qui- 

libet DP defcribitur a planeta P, aequalem —— 


in h — R 



1 ' - 1 

— x cof. —s 
2 n 



cof. 


2 

n 


S 



cof. 



exiftente h = R - 
, V-X 1 « 

4 — § — h 


cof. ~ s — , &c. = U 

n 

, s — V , T — W 
4 - 1- g 


Deinde fi fcribatur p pro vi ilia planeta) Q qua 
urgetur planeta P in Solem, prout in propofitione 
praecedente definita eft, et v pro velocitatc alccnlus 
vel defcenfus planeta) P fecundum radium P S, ct jam 
5 fupponatur 
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fupponatur SP = x = i — QJ- IC cof. -ps -}- L 
cof. -p s M cof. ~s N cof. ~-i &c. exi- 

flcntc K L -J- M N *}-, &c. erit p -f - p 

r J, -i* 

vis centripeta planet® P, et — x ~~~ -f* U' 
ejufdem vis centrifuga, atquc inde habebitur v = 


ft 1 z ft ft 


X 


X s 


+ U 


Tam reftitutis valoribus quantitatum U, p t tc, et 
profequendo calculum prout in Prop. II. pofitis 

- i- 7 |r ^ rr-t 

_____ 

<pn 


A=K«+^-xR 


B = Lx^ + ^xStTv_^xM + iV-jT 
C === M x j+ ^ X frw-|J X PF+Tw-Iv 
D = Nxj+lfgxV^X-|JxiV+4X-4W 

2 (pi bn 


T* 7T 
5 -S+^- 


&c. 
prodibit v 


f x r 


iS 

2 

2 


Qj< * 


-|- A x fm. B x fin* -j C x fin. + D 
X fm. ~.f &e. Z, ct fafta hypothefi quod fit 

uro ubi angulus PSQj=± o, vel rx i8o°, expri- 
mente r unum ex im meris naturalibus i, 2, 3 , 4, 

See. crit Z s= - 


X R 


Tt 3 


£S 

2 


2 $khn 


dxs, 

ac 
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ac proinde v s=s A X fin. ~s -}- B x fin* 

ixfin.jjj-f-DxJj-H &c< 

Turn, quia vis centripeta hie excederc fupponitur 
vim centrifugam, cum contrarium fuppofitum fucrit 

in propofitione fecunda, habetur x = v X ~ " 


* 1 

five — « = vs proxime, et — j = v = K X- fin. 
p + Lx2fin.^ + Mx|fin.|i + Nx-ifin.^ 
»|»j &c> 

Unde fada collatione terminorum liujus valoris 
velocitatis v cum terminis homologis valoris fupra 
inventi, emergent- 

K=-^x^*^R^x^-iTx^TI-+S 

— xKx« — 1. — iV %n-\- 1 +2T 

n — 9 a 1 ^ 

2-£X.x« + 2 + 4 W . 

&c., 

atque itst patet hujufmodi' quantitatum progrefilo. 
Innotefcet igitur x, feu diftantia planet* P a Sole in 
quovis ejus cum planeta Qjilpcdu. 

Ut obtineatur planet* P motus verus s, defignet w 


motum medium, et cum fit w. 


fubfii- 


tuantur 
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tuantur valorcs quantitatum x, U, et fumpta fl'uente,. 
pofitis 


F = 211K. X. R 


T 

z 


G 

H 


2«M . <pkn z 


+ i7 xT — w 


y «N , vr 

1 = — + ^ x v 


2 

&CC. 


X 


provcniet w 


2 q~^ X^Fxfin. £5 


* 3 


4- G x fin. — r 4- H x fin. —s 4- I x fin. ~s 4-, 

t }L i n ' n ' 

&c. — Z. 

Et i'ada hypo theft quod motus vcrus coincidat cum 
medio ubi eft', —s, feu angulus PSQj=? o, vel = r 
X i8c°, exhibente r quemvis ex numeris i 4 2, 3, 

4, &c. erit Z = 2 Q^-f X s ; ac proinde, fcriptis 

•jto, j i r w i See. pro ^5, dec. quia parum adrnodum 
differt motus verus a medio, habetur motus verus, five 
s =zw — Fxiin.-w — G x fin . -w — H x fin. ^it> 

n n •* 

«-~Ixfin.™w — , dec. Q^E. I. 


Coroll. E 

Dcfignct jam plancta P Terram, Q^Venerem, et 
quia poiuimus cife diftantiam mediocrem Terrae a 

Sole 
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Sole ad diftantiam mediocrem Veneris a Sole ut j ad 

k , erithic k =s 0.72333, atque t = ^1 + M =s 

1-234182. Item eft ~ p _ 305.25(35 — 274.701 

= 1.59866. Quantitates b, R, S, T, See. co'ik-m lire 
retinent valorcs quos habebant in Coroll. I. Prop. II. 
Verum, ut motuutn Tcrreftrium accurate inflitueretur 
computatio, dignolcere nccefle effet effedtus aliquos 
ab adhone Veneris provenientes, ex quibus dcrivare 
liceret vim attradtivam iftius pianette, led quia fpc- 
ciales hujufmodi effedhis nulli, quantum noverimus, 
obfervationibus aftronomicis explorati habentur, prop- 
terea vim Veneris nunc conjedtura definiemus, ut 
inde inaequalitates in motu Telluris computatne, atque 
cum obfervationibus aftronomicis collates infervire poft- 
hac poffmt ad eamdem vim certius determinandam. 
Itaque lupponemus gravitatem in Solem effe ad gra- 
vitatem in Venerem, paribus diftantiis, ut 400000 ad 

l, hoc eft, effe <p = Oil’ tamcn valor vis 

<p ft major vel minor poftea deprehenfus Juerit, in 
eddem ratione fequentes omnes dctcimin 'tioncs au- 
gend® funt, vel minuends, adeoque ad juftam men- 
furam facillime reducentur. Erunt igitur 

K rs; *— O.OOOOO575 N •= 0.00000090 

L .= 0.00001643 O = 0.00000039 

M = 0.00000259 O' 0.00000022, &c. 

Indeque colliguntur 

F = — 0.00002459 I = 0.00000105 
G = 0.00002795 V = 0.00000042 

H = 0.00000345 &c. 

atque redudtis quantitatibus F, G, 1 * 1 , See. in partes 

circuli, 
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circuit, tandem habctur s = to -\- $".oj x fin. ~ w 

— 5 " .76 X fin. -jj-to — o". 71 X fin. w — o '.22 

X fin -• 10 — , &c. ubi x dcnotat motutn Terra; vcrum, 
n 

w motum medium, ct angulum PSQ, fne dif- 

fercntiam lungitudinum hcliocentricarum Tense et 
Veneris. 

Inde compufatur fcqucns tabula exhibens aequa- 
tioncm motOis Solis pro vand diftantid Veneris & Tend 
quam metitur angulus FSQ, five pro varia differentid 
longitudinum heliocentricarum Terras et V eneris quam' 
metitur arcus circui* maximi inter Terram ct Vencrem 
interjettus el. fecundum leriem fignorum a loco Terra 
computatus. 


Difl; 
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COROU-I 
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C 0 R O L L. II. 

Si tellus gravitate fud in Solem in circulo revolvi 
jxjfl'e fupponatur, adveniente Veneris adtione variari 
debcre diftantiam cjus a Sole patet ex hac propofi- 

tione. Efto angulus -Jr, feu PSQ390 0 , vel 270°, at- 

que squatio gcneralis x—i — Q K cof. s L 

cof. —s -1- M cof. — r 4 -, &c. in hanc abit x = 

n 1 n 1 

0.9999693 j et fi fit PSQ_= 180 0 , fit x = 1.0000053. 

Unde fi diftantia Terra & Sole, ubi ver- 
fatur in conjundtione cum Venere, 
ponatur --------- 

In quadraturis cum Venere erit ipfius di- 
ftantia - - ------- 

Atcjue in oppofitione ------- 10000053 

Propositio VII. Problem a. 

In fyftemate duorum planetarum in circulis circa 
Solem revolventium, motum nodorum orbis pla- 
nets exterioris in piano orbis planets interioris in- 
veftigare. 

Eflo P locus planets extorioris (Fig. 5.) in orbe 
fno PN, SQjredta conjungens Solem et planetam in- 
tcriorem, ct dicatur c films inclinationis duorum or- 
bium ad le inviccm ad radium 1, atque per propofi- 

tionem qulntam eft ~r 1 — Jr v * s c l lia planeta P amo- 

vetur ab orbe fuo fccundum diredtioncm parallelam 
xc&x SQ, hujufque vis ea pars qus pcrpcndiculariter 
Vol.UI. Uu agit 


* 

»i 0000000 

. 

j 9999 6 93 
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agit- in planum orbis PN, per fimile ratiocinium qiu? 
ufi fumus in Prop. III. prodit aequalis c x fin. QJNf 

et motus interfedionis plani orbis PN 

cum piano orbis QN fit ~ — |r x fin- PN X fin. QN 

X P p quo tempore planeta P defcribit in orbe fuo 
arcum quam minimum P p. 

Deinde fi defignaverit D locum planet® P ubi vcr- 
latnr in conjundione cum planeta interiore, ct ponan- 
rur DP = s, s, DN — a, erit PN = * + *, 

QN ss s 4* ~s 4 <2 quamproxjme, atque fin. P N 

X fin. QN 4 cof. -i- 4 cof. zs 4* fs -4- 2 a. 

Unde, calculum profequendo ud in propofitione 
fertia, motus nodorum fadus, quo tempore planeta 
P a loco conjundionis D difeedens deferipferit in 
orbe fuo arcum quemlibet D P, exprimetur per 

, T + W r 3 , V + X r 4 , 4 _ 

4“ — 7 — fin. — s 4* — -s — fin. — s 4'» & c * 


4> - fin. ft -f f in . f s -f, &c. 

4-^in Zxfin. 2«-R— ^ 2 j+;»+2« 

i x f» fin ' 21 + 2a -l x ^Ti 2* + £ , + 22 

T i r i T i _ 

7 x JT=7 fiD - i, ~7' +M -7*J*P5 fiDl 
21 + 7 : * + 2a — 7 * zr=n fm ' *1 — v * + a« 


fin. 2 s 
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V T 

. — X — r~ 

2 '2W + 4 


4 W t *. 

fin. 2s 4 -—s 4 - 2 a — ~x ™ 

\ n * % %n — 1 


2 J 4 - 2 ^- 

n 1 

exiftente Z : 

+ t 


W I 

, _ V 

2 2?; + 5 


fin. 2.S =|j -V- za % &c* 

s 


2 „ + I inR--x== r: 4 


+ ■ 


4 * 7 = 
2« ■ 


2KX2S + 2 

w 


in — 1X2M+3 ’ in — 2X2N + 4 * in — 3x28+5 

&c. In quibus feriebus manifefta eft terminorum 
progreffio. Q^E. I. 


COROLL. 

Hinc in conjundionibus expreflio motus nodi evadit 

lL x — i — n Z x fin. 2 s 4 - 2 a — fin. 2 a. Hic- 
2< 5 2 1 

que eft motus nodi fadus quo tempore pianette P 

ct QJi conjundione procedentes ad conjundionem 

quamvis aliam pervenerint, exhibente s arcum a pla- 

,neta P in fud orbita mterea defcriptum. Terminus 

x exprimit motum nodi medium, et terminus 

alter ~ Z x fin. 25 4 - za — fin. .2 a indicat sequa- 

tionem periodicam generalm ; vel etiam, fi conjundio 
ilia a. qua defumitur computationis initium, fieri fup- 
ponatur in nodo, vel propc ad nodum, aquatio pe- 
riodica generalis fit ~*~rZ X fin 2s. 

Defignet jam planeta P Terram, Q_ Venerem, 
.critque poll unam revolutionem fynodicam, id eft, 

■poft revolutionem Veneris ad Terram, = 360*, 

U u 2 proindeque 
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proindeque s s= »X 3 6o -.= 575° 3. T '* Qil are 
tus nodi medius huic tempwiia ipatio congruens fit 

Sx 360°, qui imminutus in rationc rcvolutionis 

Terrse circa Soicm ad ejuidem rcvolutioncm ad Ve- 

nerem, hoc eftj in ratione 1 ad n, evadit ~ 3 Sx 3 ^° 

5 // .20 J motus fcilicet nodi medius annuus quo re- 
greditur interfedio planorum orbium Terrse ac Vene- 
ris j atque hie motus ipatio centum annorum fit 
8' 40". 

In computo aequationis periodica: generalis Z 

X fin. 2 s, advertendum eft omnes terminos, ex qui- 
bus componitur valor quantitatis Z, eofdem hie efle 

# # f* 

ac in Prop. III. praeter terminum primum R — jr 

X qui ob diverfum valorem quantitatum t et k 
diverfus eft. Hie igitur provenit Z = 31.59, ad- 
eoque Z x fin. 2 s =r 5" x fin. 2 s j unde patet 
sequationem hanc nunquam fuperare 5". Motus 

igitur nodi verus, nimirum ~ x-~* — «Z x fin. 2 s, 

perada una revolutione fynodied port conjundionem 
fadam in nodo, evadit 8 '.3 — $"x fin. 2', quia 
tunc eft fin. is = fin. 2 x 575 0 . 31' = fin. y\°. 2' j 
et per ratiocinium fimile ei, quod in Coroll. II. 
Prop. III. uiurpatutn eft, conftabit 8''. 3 — 5^.8 

X cof. 2 r — 1 x 35°. 31' exprimere regrcftiim nodi 
fa<dum tempore illius revolutionis fynodicaa, cujus lo- 
5 cum 
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cum in ferie revolutionum indicat numerus r. Hinc 
computatur tabula fequens quae cxhibet regreffum 
nodi oibitJE Terreftris in piano orbis Veneris pro duo- 
decim figillatim rcvolutionibus fynodicis quae proxime 
l'equuntur conjundionem Terrae et Veneris fadtam in 
nodo , vel proxime ad nodum. 


In revol. 
fynod. 

Regreffus 
nodi Ter. 

In revol. 
fynod. 

Regreffus 
nodi Ter. 


n 


' // 

I 

4 

7 

9 

2 

10 

8 

14 

3 

14 

9 

1 1 

4 

3,0 

10 

4 

5 

4 • 

1 1 

3 

6 

3 

12 

9 


Patct autem aequationem periodicam fpccialm , 

nernpe 5". 8 x cof. 2 r — 1 x 35 °- 3 i', ubi maxima 
eft, evadere s".H y et regreflum nodi in quavis revo- 
lutione Terrae ad Veneretn non affurgere ultra i\" y 
nec minui citra 2 V ' 

P R O I* O S I T I O VIII. PROBLEMA. 

lifdcm pofitis, variationem inclinationis orbis planetae 
exterioris ad planum orbis planetae interioris deter- 
minarc. 

Pefignet I variationem inclinationis ia&am quo 
tempore planeta P deferibit arcum quam minimum 
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P^, et N motum nodi eodem tempore confcdum, 
ac per ratiocinium omnino fimile ei quod ad hi bit uni 
. A , , T 'XcofPN 

eft in propofitione quarta habetur I = N x 
fed per propofitionem prsecedentem eft N = 


ini • PN 


* 

r 


X fin. PN X fin. QN X P p, adeoque fit I = ~ — ~ 

X c x cof.*PN x fin. QN x F/>. 

Unde, cum hie fit P N = s -}- a, QN = 

s -j- ~ s -}- a, proindeque cof. P N X fin. QN — 

4. fin. ~-j 4- 4. fin. zs 4- jt 4* za, fumptl fluente 

prodit variatio inclinationis genita, quo tempore pi a- 

neta defcripferit in orbe £uo arcum quemlibet DP a 

, , Qtkn . pv t l T 

loco conjunctions D, sequalis -jjr m JR- — -g £ 

X fin. verf. •^*■*' 4 " - fin. verf. ~ s 4* — — fin. 

verf. 4 * ~~ i — fin. verf. ~J‘ 4 -, &c. 4- ~~ in 

— Z x fin. verf.- 2 a 4- R — 1? X r; , - r fin* VCf fi 

k 2 # -r x 

2 s 4 - 4* 2 < *4~t x ^jfi”* vef fi 2S 4 * za 4" 

j ’< ■ a ' t r 

'[x ~ — rr fin* verf. 2 j 4 — j 4-* 2 ** 4- t * — : 

• fin. verf. 2r — — j 4 - 2 « 4 - — X — ~rz fin. vcif. 
” 1 1 a a « j- 3 

** 4- I s 4 - 2a '4-J X fm * verf * 2J — I s 4 - * a 

4 - 
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4- — X — V* fin. verf zs 4- — s 4- za , &c. Eum 5 * 

'a z«+4 1 « ' 

dem laic habet valorem quantitas Z ac in propofitione 
prsccdente. Qi_E. I. • 

Coroll.' 

Ubi angulus PSQjeft nullus, vel multiplex anguli 
360°, id eft, ubi - planets verfantur in conjundtione, 

variatio inclinationis genita generatim eft — ™j- Z 

X fin. verf. zs -j- za —fin. verf. za qus, fi ponatur 

arcus DN = fl = o, fit X fin. verf. 2J. 

Atque hoc eft decrementum inclinationis orbis 
planets P ad orbem planets QJadtum in qualibet 
ferie revolutionum ad conjundtionem, initio fumpto 
a conjundtione fad a in nodo, vel prope ad.nodum, et 
defignante s arcum interest a planets! P in orbe fuo 
deferiptum. 

Si inde computetur decrementum inclinationis orbis 
Terreftris lupra planum orbits Veneris fadfcum poffc 
quotcumque revolutiones Veneris ad Terram, fiet 

^•Z x fin. verf 25 = o". 3 x fin- verf zs, adeoque 

hoc decrementum, ubi maximum evadit, non fuperat 
0 ;/ '.6, ac proinde in omni cafu negligi poteft. 


tin. 4n 
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• LIU. An Account of a treatife in French, 
pnfented to the Royal Society ^ intituled \ 
« Lettres fur l’Elcdricitc, by the Abbe 
' “ Noller, Member of the Royal Academy 
ii of Sciences , &c. See.” By William, Wat - 
fon, M. D. R. S. S. 

Gentlemen, 

^ Redd Dec. 17, A BOUT eight years fincc, the learned 
r " 6, ‘ JLJL anc * ingenious author of the work 
before us publilhed a treatife, of which the prefent 
work may be copfidered as a continuation. That 
confifted of nine letters, upon the fubjedt of electri- 
city, which were addrefled to perfons, who had di- 
ftinguifhed themfelves by their endeavours to illuftrate 
this part of natural philofophy. In like manner, the 
prefent performance confifts of eight letters, and is 
addrefled, as the former, to his friends and correfpon- 
, dents. 

, As an account of the former treatife was commu- 
nicated by myfelf to the Royal Society, and printed, 

, by diredtion of the council, in the Philofophical Tranf- 
aftions *, the author requefts, at the end of the fif- 
teenth letter, which is addrefled to me, that I would 
give myfelf the additional trouble to lay before you 
an account of the prefent work. This requeft I moll 
readily comply with, not only in obedience to the 
order of the Society, but likewife as a teflimony of 

c* — • — — — — " — * — 


* Vide Vol. XLVIII. p. 201. 


the 
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the cflecm and regard, which I have long entertained, 
and fhall continue to do, for the excellent author of it. 

The principal defign of the work before us, is to 
fupport, and further confirm, the hypothefis of the 
author, and of feveral other perfons, who have con- 
fidered thefe matters, that the effeBs of eleBricity de- 
fend upon the Jimultaneous affluence and effluence of 
the elcBric matter. This treatife, like the former, 
is printed in i2mo. and contains 284 pages, exclufive 
of the preface, and four tables, exhibiting fourteen 
figures. 

In defending his opinions, in relation to the effects 
of eledtricity, the Abbe Nollet has given a variety of 
new experiments, which cannot but be agreeable to 
thofc, who are converfant in thefe matters. He has 
slllo occafionally mentioned thofe of other perfons, 
which are come to his knowledge, and which he ap- 
prehends not to be fufficiently known. He has traced 
the origin of feveral happy inventions, and has exhibited 
to us the real authors of them. He has given, as he 
imagines, additional value to feveral experiments, 
which appear to him to have been too much negleded; 
and brought others, which have been over-rated, to 
their proper ftandard. 

As this work is of a controverful kind, the author 
has had particular attention to fuch points, as have 
been the occafion of contcft ; to weigh the reafons of 
his opponents, and to add new explanations to fuch 
of his opinions, as feemed to want them} more par- 
ticularly, to fuch as have appeared to him to have 'been 

mifunderftood. ^ , 

The firft of thefe letters is addreffed to M. Necker, 
profeffor of experimental philofophy at Geneva. In 
Vol. LI 1 . Xx this 
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this letter, our author endeavours to eftablifli his 
opinion, published long fince, in regard to the cxift- 
enceof the fimultaneous affluence and effluence, and 
confequently the double current, ol the clcdric niattei > 
in oppofite diredions. And herein our author, by a 
feries of experiments, obviates fome doubts, which 
had occurred to Mr. Ncckcr, in relation to the validity 
of this hypothecs. 

The fecond letter is addreffed, as the former was, 
to M. Necker of Geneva. In this letter, the hypo- 
thefts of M. Jallabert of Geneva, a very worthy mem- 
ber of this Society, in relation to the cledrical phe- 
nomena, is examined j and fuch part of it, as does not 
coincide with the ideas of our author, he endeavours 
to confute by an ingenious feries of deductions. 

The third, fourth, and fifth Letters are addreffed 
to M. Du Tour, of Riotn in Auvergne, who has 
been a diligent enquirer into the nature and proper- 
ties of eledricity. In the firfi: of thefe, is a careful 
examination of the validity of the dodrine of flics and 
minus in bodies eledrified. So early as in b ebruary 
1745, I communicated to the Royal Society an ex- 
periment, and fome dedudions therefrom, which laid 
the foundation of this dodrine. This experiment, 
and the dedudions in confequcnce of it, were after- 
wards printed in the Philofophical TranfaCtions 
Thefe I explained more at large, both by experiments 
and obfervations, in another paper, read to the Society 
in February 1745-6 f-, and were the experiments, 
which fo early caufed me to conceive, that there was 


* Vide Vol. XLIV. P . 739. 

+ See Phil. Tranf. VoJ. XLV. p. 93 — 101. 

fomething 
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fomcthing in the phenomena of electricity, not to be 
relblved, but upon flatical principles; and enabled 
me firft to affert, that the phenomena in bodies 
eledriled, however fimilar they might appear, did 
really arilc from their eleBricity being either greater or 
lefs than their natural quantity. This dodrine has, 
fince that time, been the caufe of a vaffc variety of 
experiments, both here and abroad, by which great 
light has been thrown upon this part of natural phi- 
lofophy. How far our author has been able to over- 
turn this dodrine, muft be left to other judges to de- 
termine. 

In the fourth letter, the dodrine of relinous and 
vitreous eledricity is examined. In this letter, as 
well as in the fifth, a great number both of experi- 
ments and dedudions are produced, not only to 
weaken the dodrine of plus and minus, but to efta- 
blifli the principle of Jimultaneous affluence and effluence 
of eledric matter ; as, if this principle is allowed, the 
dodrine of refinous and vitreous eledricity may be re- 
duced to it : as our author is of opinion, that there is 
only one and the fame kind of eledricity, whether it 
is natural or artificial ; and that, however appearances 
may make it feem to vary, the eledricity is one and 
the liune. 

The fixth letter is an anfwer to one of Father Bec- 
caria, profeflbr of experimental philolophy in the uni- 
verlity of Turin, publifhed in Italian, in the year 
I 753 » addrefled to the Abbe Nollet. This 
letter of Pcre Beccaria was translated into French, 
and published at Paris in 1754, by M Delor, with 
many additions and annotations. It contains a very 
eroat number of curious experiments and obfervations, 
• Xx 2 both 
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both upon artificial and natural electricity; many of 
which are brought to prove the validity of the doflrine 
of our worthy member Dr. Franklin, in oppofition 
to that of the Abbe Nollet. More particularly, he 
endeavours to confute the abbe’s opinion, in relation 
to the affluence of the eledric matter, which the 
abbe has, by experiments and obfervations, ingenioufly 
endeavoured to confirm. Pere Beccaria’s obfervations 
upon natural electricity, and upon meteors, on which 
he has made a prodigious number of experiments, 
many of. them of a delicate natuie, do him a great 
deal of honour. 

The feventh letter, the ingenious author does me 
the honour to addrefs to me. In this letter, he, with 
juftice, laments the calamities of war ; more particu- 
larly, as it, in a great degree, prevents that correl- 
pondence between men of letters, which contributes 
fo much to their mutual fatisfaClion, and upon vyhieh 
the improvement of feience fo much depends. The 
more particular purport of this letter, is to anfwcr 
fome objections, which Mr. David Colden, of Noith 
America, publifhed againft the former letters of our 
author. Thefc relate more particularly to the im- 
permeability of glafs to the eleCtric fluid, and to th’e 
explanation of the phenomena of the experiment of 
Leyden. Befides thefe, he gives us his idea of non- 
eleCtrifed bodies eleCtrifed plus , as he does not approve 
'of the idea generally received of the accumulation of 
electricity. He mentions, that lie has read Mr. Can- 
ton’s memoir relating to electricity, with his obfervations 
upon Jlormy clouds. He finds many curious fads in that 
workj but thinks them not fufficicnt to make the 
deductions Mr. Canton has done, in favour of the 

doCtrine 
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doctrine of plus and minus. M. Du Tour of Ricytf, 
lias fent the Abbe Nollet a memoir, which he has 
likewifo been fo kind as to fond me, containing a re*- 
view of thei'e experiments, from which he thinks it 
very cafy to refolve all thefe phenomena, upon the 
dodrine of fimultaneous affluence and effluence of the 
eledric matter. 

The eighth letter is addreffed to M. De Romas, 
affeflbr to "the prefidial of Ncrac, and contains remarks 
upon eledrical kites j .upon Father Ammerfin’s man- 
ner of preparing and ufing wood to infulate bodies, in 
making eledrical experiments j and likewife fome 
obfervations concerning the dodrine of fimultaneous 
affluence and effluence of the eledric matter. M.-De 
Romas, in flying his eledrical kite, was the firft who 
uled a cord compolcd of hemp and wire. This com- 
pounded cord conduded the eledricity of the clouds 
far more perfedly than a hempen cord would do, even 
though it was wetted ; and this cord being terminated 
by one of dry filk, enabled the obferver,- by a proper 
management of the apparatus, to make what experi- 
ments he thought proper, without danger to himfelf. 
The Abbe Nollet, however, defires M. De' Romas’ to 
be very cautious in making thefe experiments, and 
not too much to confide in 'his filk lines; as the vaft- 
nefs of the eledrical matter in thunder-ftorms may 
overcome the property of the filk, and even make it 
a condudor of eledricity, and hazard ’the life of the 
oblerver. The quantity of eledricity brought by-M. 
De Romas’s kite from the clouds has been fo great, 
that, on the 26th of Auguft 1756,,“ the ftreamsof 
« fire were an inch thick, and ten feet long, which 
“ were conduded by the. cord of the kite tO' the 

“ non- 
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« non-eledric bodies near it, and the report of which 
« was equal to that of a piftol.” If a ftroke of this 
kind had gone through the body of M. Dc Romas, 
probably the late unfortunate Profeflbr Richmann had 
no longer been the only martyr to electricity. 

Father Ammerfin’s method of preparing wood, fo 
as to make it ferve the purpofe of glafs, wax, &c. 
in eledrical experiments, was published at Lucerne 
in the year 1754, and our author has given us an 
extrad of it at the end of his work. This father 
found, that the frying of wood, after its being well 
dried in an oven, or otherwife, in either the oil of 
walnuts or that of linfeed, made it fit to infulate thofc 
bodies, which you chofe to eledrife, by preventing 
the diffipation of the eledricity: not only fo, but 
•what makes it ftill more valuable to thofe, who arc 
engaged in thele purfuits, you may excite eledricity 
with it, as the Abbe Nollet fays he has done, to his 
great convenience. He fays further, that the end of 
a board mounted upon four pegs, a pair of wooden 
ihoes, fome truncheons of beech, walnut, or lime, 
&c. fried in oil, coft him but little, and anfwercd 
his purpofe better than cakes of wax, pitch, rofin, 
and all the fupports of glafs or filk, which he had 
employed before : and, in cafe of neccfiity, a cylinder 
ot this prepared wood, or a globe turned out of it, 
■will excite an.eledticity fo ftrong, that you need not be 
at the trouble of. exciting it with other bodies. Father 
Ammerfin himfelf employs common wooden mea- 
fures, Tuch as are ufually found in granaries, firft 
.boiled in oil, and afterwards mounted fo as to be 
turned by his wheel. 


The 
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The Abbe Nollet, being defirous of fupporting' 
the validity of fome opinions of his, in relation to the 
nature and properties of eledtricity, defired of the 
Royal Academy, that a committee fliould be ap- 
pointed, to examine the truth of fome experiments, 
which the abbe confidered as proofs of what he had 
eftablifhed. A committee was accordingly appointed, 
which confided of Meffleurs Deparcieux, Fougeroux, 
Bezout, 'fillet, and BrilTon, who all attefted to the 
academy, that the refults of thefe experiments, at the 
making of which they were prefent, were fuch as the 
abbe had foretold, in a memoir, which had been read 
to the academy ; an attefhtion of which is given in 
this work, figned by M. De Fouchy, fecretary to the 
academy, and is dated loth April 1760. 

Thefe experiments are fixty in number, fome of 
which are fubdivided to more fubordinate ones, and 
are moft of them exceedingly well chofen. They 
tend to prove the fimultaneous affluence and effluence 
of the cledtric matter, a dodtrine long fince efpoufed, 
and very well fupported by our author; but vehe- 
mently, and with much afperity, controverted by fome 
gentlemen at Paris. For a detail of thefe experiments, 
I muft refer you to the work itfelf; and as they with- 
out doubt are very fairly dated, every perfon con- 
verfmt in thefe enquiries will carefully confider them, 
and, at the lame time, refledt how far the hypothefis 
is deduciblo from the phenomena. 

I am, with the moft profound refpedt. 

Gentlemen, 

Your moft obedient 

humble fervant, 

W. Watfon. 


May 24, 17 dt. 
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XIV. The Cafe of a Man, whofe Heart was 
found enlarged to a very uncommon Side, 
by Mr. Richard Pulteney : Commimt- 
tated by W. Watfon, M. D. R. S. S. 

Read Dec. 17, rip HO. C. aged about tbirty-two or 
1761. thirty-three years, had the rickets 

in his infancy, and continued very weakly for feveral 
years after. In the winter of the year 1759, upon 
taking cold, he was afflided with peripneumonic and 
pleuritic fymptoms 5 which had fcarcely left .him, 
when he was feized in the fummer of the year 1 760, 
after great exercife in walking, with a fever, and very 
violent rheumatifm : this, after affeding moll of his 
joints, remained the longeft and moll troublefome in 
his knees. When he was fomewhat better of his 
rheumatifm, but before the pain and ftiffhefs of his 
joints had left him, he was advjfed to go into the cold 
bath : he did fo ; but, upon coming out again, in- 
ftantly felt fuch an increafed load, fainting, and an- 
xiety about the praecordia, that he thought he fhould 
lcarcely have recovered the fhock it gave him : never- 
thelefs, he ventured in again a day or two after j but 
experienced -the former fymptoms, in an aggravated 
degree j and from this time dated the dilordcr which 
terminated his life. A palpitation of the heart, to 
which he had been fubjedfor fome years before, be- 
came now much ftronger, and gradually incicaled 
with his other complaints, to a very great degree. 
His rheumatifm continued to affed his breaft, and all 
his joints, particularly his knees ; efpecially, upon 

taking 
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taking cold, or any irregularity in the non-naturals, 
he became weaker, breathed fliorter, efpecially upon 
walking a little, or talking rather more or higher than 
ufu.tl, any of which exertions put him out of breath 
prefcntly. 

When he firft applied to me, in the beginning of 
March 1761, I found him labouring under the above- 
mentioned complaints; and upon examining his pulfe, 
found it foft, and extremely quick: it commonly 
went at the rate of no in the morning, and in the 
evening 120, pulfations in a minute, as I repeatedly 
obferved. The palpitation of the heart ftruck me in- 
ftantly, as it lhook his whole body at every ftroke. 
I . could never obferve any inequality of the intermittent 
kind in the pulfe, under any the moft accelerated 
motion thereof, or in whatloever fituation the body 
was placed. 

At this time the chylopoietic organs were all to- 
lerably good. Stimulating food, or fermented liquors, 
had, for fome time, always increafed his anxiety and 
load upon his breaft, and this experience had induced 
him to refrain from them. 

lie had flept very ill for feveral months, fome- 
times not more than an hour or two during the whole 
courlc of the night. He could not deep on the left 
fide at all, and was always cafieft in an cre£t pofture. 
He was commonly awaked with a fenfe of iuffoca- 
tion, from the vaft load and oppreffion upon his 
breaft, and from the ftrength of the palpitation. 

From his firft application to me, I had no hopes 
of doing him any real fervice, as I thought it evident, 
from his complaints, and particularly from the great 
and uninterrupted palpitation, and the feel of the 
Vol. LII. Y y pulfe, 
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pulfe, that there was fomething very extraordinarily 
difordered in the heart itielf, or in fomc of the largo 
veffeis near it. The regularity of the pulle inclined mo 
to fuppofe an aneurifm, rather than polypole affldti- 
ons. All this time, however, no outward appear in cc 
ftrenglhened this iuppofition. 

No remedies alleviated his complaints in any de- 
gree, except bleeding, which afforded a relief; hut 
very temporary, and weakened him too much to be 
repeated more than once. All that it feemed to do 
for him was the procuring him rather more llcep the 
night after, than he ufually had, and eafing a little 
tickling cough which had remained with him, ever 
fince the year 1759, at times; and particularly iince 
his rheumatifm, but which was never very troublc- 
fome. 

Soon after I firft faw him his legs became cedema- 
tous, and by the beginning of April his thighs were 
much enlarged, and at length his belly in lome de- 
gree. At this time he began to cough more from 
having taken cold, inadvertently as he thought, hut 
he foon expectorated freely. By the middle of April 
he was too weak to fit up, nor could he fpeak or Itir 
without being ready to expire for want of breath. On 
the night of the 20th of April, as he was coughing 
an hsemoptoe fuffocated him inftantly. 

About two quarts of a thin coffee-colourcd liquor 
were found in the cavity of the abdomen. The omen- 
tum was very fmall, perhaps it would not weigh more 
than two ounces. The ftomach and inteftines were 
greatly inflated. In all other refpedts, the vilccra of! 
this cavity, as far as an hafty examination would per- 
mit us to obferve, were in a found ftatc. 

5 
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In the thorax wc- h.-und the lungs very found, but 
extremely turgid with blood : they adhered very 
firmly to the pleura oil both fidcs, and particularly 
on the left, where the adhefion was almoft total. 
The heart, as might be cxpe&ed, appeared to be the 
organ principally affeded. The pericardium adhered 
almoft cvery-wherc fo clofe, as to form, as it were, 
the external coat thereof. The heart itfelf was of an 
enormous fize, and of a very pale colour, and loofe 
and flaccid in its texture, to a very remarkable degree. 
As far as I could judge, from the mod careful exa- 
mination and companion, I could not find that either 
of the auricles or ventricles bore an extraordinary pro- 
portion to the other. The whole heart might be faid 
to be entirely aneurifmatical. The parietes were every- 
where thin, in proportion to the fize of the whole. 
There was no particular enlargement of the aorta, as 
far as I traced it, which I did to fome diftancej but 
its texture, as that of the heart, was very lax and 
flabby. I could not find the leaft polypofe concretions 
in any part whatfoever. When the heart was cut 
Ihort from the great veflels, emptied of the coagula, 
and waflied as clean as poflible, it weighed upwards 
•of twenty-eight ounces avoirdupoife weight. 

Observations. 

The fize of the human heart, iil & natural ftate, is 
known to differ greatly in different fubje&s, Dif- 
fedions prove this beyond all controverfy, and it is 
ufually fuppofed, that the capacity of the blood-vefiels 
bears a general proportion to the fize and capacity of 

Y y 2 the 
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the heart itfelf ( 1). Very few anatomies, in defcribing 
this organ, have eftimatcd its fize by its weight. Dr. 
Haller (2), where he treats fo amply and profefledly 
upon the heart, does not, from his own knowledge, 
mention its weight. From Tabor, he (ays, it is edi- 
mated at ten ounces 5 but this is fuppofed to be when 
freed from the auricles, as well as the extremities of 
the larger ved'els. Its mean weight by fome other 
anatomifts is reckoned at thirteen ounces. 

Aneurifms of the heart, both with and without 
polypofe concretions, arc not unfrequent many in- 
dances occur in the writers of obfervations. Dr. Dou- 
glas (3) faw a young man, who died of a palpitation, 
of the heart, the left ventricle of which was found 
three times larger than the right. This cafe bears a 
confiderable analogy to the inftancc before us ; and is 
quoted, among feveral others, by the Baron Van 
Swieten, in treating upon aneurifms of the heart (4). 
The baron alfo relates a cafe from Lancifi, in which 
the left ventricle was twice as large as the right j and 
the whole heart weighed two pounds and an hall. 
Hoffman, in his fyftema, when treating upon the 
palpitation of the heart, gives us a cafe, where the 
heart was greatly diftended ; but he does not afeertain 
to what degree, by any method whatever : he only 
fays, cor mirce fait magnitudinis (5). 


(l) Hoffman. Opera omnia, Tom. I. Lb. i. cap. vi. Dc 
Sanguinis Circuits. Suppl. II. Pait. iii. p. 65. Ilift. Corp, 
Human. Anatom. § 641. 

(2,) Element. Phyfiolog. Vol. I. p. 326. 

(3) Phil. Tranf. abridged by Jones, Vol. V. p, 229. 

(4) Comment, in Aphor. Vol. I. ad fed. 176. 

(5) Opera omnia, Tom, III. p. 92, 

De 
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De Ilaen, in his Ratio Medendi (6), tells us, he 
was prcfcnt at the opening of a man, whofe heart 
was three times bigger, at leaft, than in its natural 
(late. I’hc dilatation was in its left ventricle, vth>ch 
was fo thin as to itfcmble a whifilh membrane only 5 
and the heart was broader at its apex than at its bafe. 

De Haen likewife, in his ratio Medendi (7b in- 
forms us, that the heart of a woman, who died of a 
fever, with extreme debility, weighed twenty-four 
ounces, even after it was waftied, and wiped very dry. 
This increafed weight and magnitude arofe more par- 
ticulaily from the left ventricle. The extenfion of 
ventricles was fo great, that they both together con- 
tained more than a quart. Though this woman was 
no more than thirty-feven years of age, the aorta at its 
bale was degenerated into bone, and was four inches 
in circumference. Bolides the whole portion of the 
aorta at its bafe being offified, there were interfperfed 
in feveral parts of its length, what our author calls 
infula ojjea. In one, who lived fo long as the excel- 
lent Wcpfer, fuch appearances are not extraordinary j 
but in one fo little advanced as the woman in queftion, 
thele oflifications are very unufual. 

It would be endlefs to quote inftances of the pre- 
ternatural dilatation of this organ : to name no more, 
we have a very recent and ftriking one of this kind, 
in the body of our late Mofl Gracious Sovereign, 
whole fudden death was owing to the rupture of the 
right ventricle of the heart : a circumftance, which 
cannot be conceived to have taken place, without a 


(6) Cap. xxx. De Aneuryfmate. 

(7) Pars fexta, p. 143. 

previous 
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'previous gradual dilatation of the fame, and that, pro- 
bably, to a very confidmble degree. 

In calcs of this kind, commonly one of the ven- 
tricles is found diftended to a monftrous fize, while 
the reft of the heart remains nearly in its natural ftate. 
It is but rare, perhaps, that the heart is feen lb equally 
and univerfally enlarged, as in the cafe under cun li- 
beration. 

This man, I have obferved, had the rickets, when 
a child : in this diforder, the whole fyftem is found 
to be in a very lax debilitated ftate ; and the heart is 
faid to be fo in particular. The conftitutions of rickety 
chil dren frequently amend as they grow up, and particu- 
larly about the age of puberty. But, in this cafe, 1 think 
we may fafely conclude, that this man’s heart never 
recovered its due tone, after he grew up. It is fcarcely 
to be fuppofed, that the heart could fuffer fo great an 
enlargement during the laft year or two of his life 
only : the more fo, as I remember to have heard him 
fay, that, for many years before his death, a very little 
< exercife put him out of breath. Doubtlels it was in- 
creafed greatly during the latter years of his life, by 
his bufinels, which obliged him to exercife much, 
particularly in walking} fo that before he got his 
rheumatifm, he came home fo weak, and io much 
fatigued with his ufual day’s exercife, that he has been 
almoft unable to ftir for a day or two. We may add 
to this, the increafed force that the heart fuftained 
during the time he laboured under his inflammatory 
diforders, both before and after his rheumatifm feized 
him. 

The great increafe of his diforder, upon going into 
the cold bath, is not furprizing. Thefhock of the 

cold 
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cold water, and the refinance ncceflaiily given, by 
that means, to the circulation, muft occafion a vaft 
furchargc of blood in the auricles and ventricles of the 
heart, already too weak to perform its office with 
fuflicicnt power. Befides the impropriety of fuch a 
flep, while there was reafon to think, that the in- 
flammatory fpiflitude of the blood was by no means 
overcome, the pi eternatural diftention was doubtlefs 
increafcd by this means. 

Fiona hence, however, may be deduced an ufeful 
hint in practice ; namely, where, from the ftate of 
the pulle, from a palpitation of the heart, a faint weak 
voice, an aptitude to fall into lipothymies from flight 
caufes, or from the concurrence of any other fymp- 
toms, we have reafon to fufpedt, that the heart is too 
weak ; in fuch cafes, not to direct cold bathing, until 
the patient has been prepared for it, by going into wa- 
ter between the degrees of tepid and quite cold water j 
nay, probably, it might be better to wait, before cold 
bathing be preferred at all, till the effect of medi- 
cines feems previoufly to have invigorated, in fome 
degree, the cardiac fyftem. 

The confidei ing the heart as a mufcle capable, like 
all others, of great alteration refpe&ing its tone ; and, 
at the fame time, that luch alteration muft eflfentially 
affeeft the whole animal oeconomy, from the very 
great importance of the organ itfelf, is evidently of 
great ufe in medicine. It muft aflift us in accounting 
for feveral phenomena that occur in various diforders, 
which are utterly inexplicable by other means ; and 
of confequence, muft lead to a more fuccefsful prac- 
tice In nervous diforders, and in Fevers of the pu- 
trid malignant kind for inflance, we find the heart fo 

extraordinarily 
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extraordinarily weakened, that it is in many inftances 
dangerous to fubjedf the patient to an craft pod ore, 
even though it be but for a very little time (8). Syn- 
copes and even fatal dcliquia and comatofe affec- 
tions have been the confcqucnce. In l'curvies too 
where the whole fyftem is become very lax and ten- 
der, and has loft much of its tonic and’vital clafticity, 
the fame phaenomena have occurred (9). In thefe 
cafes the neceflity of the horizontal, or at lead: the re- 
cumbent pofture, is manifeft; as it is obvious how 
much more force is requifite to throw the blood up into 
the head in an eredt than in an horizontal polition. 

It is probable that the extreme weaknefs and flow 
recovery of fome women, particularly fuch as are of 
a delicate conftitution, after a hard labour depends 
often upon the weaknefs of the heart, occafioned by 
the force it fuftained during the throws of labour. 
In thefe cafes, though reft is among the hrft methods 
of recovery, yet I think I have obferved the ufe of 
the quinquina to be attended with good fuccefs. 

To conclude, it is probable that cafes of this kind 
occur much oftener than we are aware of ; as, douht- 
lefs, the diffedtion of morbid bodies, were that but 
more frequently allowed of, would teach us. There 
is room to think, that this is the cafe, though not 
in the degree of the inftance before us, in almoft all 
difeafes arifing from a weak and lax fibre. Chefelden 
tells us, in his Anatomy, that in pcrk.ns “ that died 
“ of a dropfy, he always obferved the heart huge, its 


(8) Vide Hoffman. Opera, Tom. II. p. 72. Tom. VI, 
p. 169. De Situ erc&o in Morbis pericuLfis valde noxio. 

(9) Engalen. De Scorbuto, p. 226. ct paffim. 

« fibres 
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“ fibres lax, and the veffels about it immoderately 
“ diftcnded.” 

Ariftotle (io) cxprelly fays, that timid people, and 
thofe of cold conftitutions, have large hearts ; on the 
contrary, that the bold, and thofe of a warm temper- 
ament, have fmall ones. Nor does this opinion of 
that excellent philofopher feem ill founded j as wo- 
men, children, and weakly men, from whom much 
courage is not looked for, are lax-fibred, and, con- 
fcqucntly, more liable to an enlargement of this 
organ, than thofe of the human fpecies, who are 
robuft and tenfe fibred, from whom a manly exertion 
of courage is more to be expected. 


LV. An Account of feveral Experiments in 
EleBricity : In a Letter to Mr. Benjamin 
Wilfon, F. R. S. By Edward Delaval, 
Efc F. R. S. 

SIR, Old Palace-yard, June 8, 1761. 

Read Dec. 17, TT appears by the experiments men- 
1761 ' JL tioned in my letter to you, publifhed 

in the fifty-firft volume of the Philofophical Tranf- 
adtions, that ftones, and other earthy fubftances, are 
convertible by feveral methods, and particularly by 
different degrees of heat, from non-eledtrics into 
eledtrics. 


(10) Lib. iii. DePartib, Animal, cap. iv. 

Vol. LII, Zz 
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Since that time, I find it has been the opinion of 
fome perfons, that this change does not immediately 
depend on the heat, but only consequentially^ by eva- 
porating the moifture, which, they fuppofe, returns 
again on the bodies cooling. 

This fuppofition will naturally, at firft view, prefent 
itfelf to every one, who confiders the beginning only 
of thofe experiments ; but I did not think any careful 
obferver, who had repeated them, or confidered all 
the circumftances of them, would have been milled 
by it. 

That you may judge the better of this, I lhall 
mention the circumftances of one of thole experi- 
ments particularly. When a common tobacco-pipe, 
or any other flender body of the like kind, is heated 
red-hot, it conduits the eledtric fluid as perfectly as 
when cold: on cooling, it gradually arrives at its 
molt perfect eledtric Hate in two minutes; and, in 
lefs than two minutes more, it entirely lofes its 
eledtric property again, though at that time it is not 
cold: it cannot, therefore, in that interval, have 
imbibed a moifture fufficient to have deflroyed its 
eledtricity. Nor are any of the fubftances, employed 
in the experiment, of that kind of bodies, which are 
apt fuddenly to draw moifture from the air. 

In confirmation of particular bodies requiring par- 
ticular degrees of heat, to render them eledtric or non- 
eledtric, independent of moifture, I lhall acquaint 
you with a fubftance, which is affedted by heat in an 
oppofite manner to the former inftances ; for the de- 
gree of heat neceflary to render the other fubftances 
eledtric, makes this non-eledtric. 

2 


The 
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The fubftance I am fpeaking of is ijland cryflal ' 
(which is well known for its Angular property of a 
double refraction) on a piece of which, I have made 
the following obfervations. ift, After this piece of 
cryftal has been rubbed, when the heat of the air is 
moderate, it fliews figns of ele&rieity, though not 
very ftrong ones : 2d obf. If the heat is increaied, fo 
as to be a little greater than that of the hand, it de- 
ftroys its eleCtric power entirely : 3d obf. By cooling 
the ftone again, the eleCtric power is reltored. 

I immerfed this piece of cryftal into a vefTel filled 
with quickfilver, and furrounded by ice, where it 
remained near two hours, when the weather was 
very cold : upon taking it out with a pair of tongs, 
(that it might not be altered by the heat of my hands) 
and rubbing it again, it was more ftrongly eleCtric than 
I had at any other time experienced ; but, on placing 
it for a few minutes on the hearth, at fome diftance 
from the fire, its eleCtric property was again deftroyed, 
for rubbing would not occafion any figns thereof. . 

Thus we fee two different kinds of fixed bodies, 
the one of which acquires an eleCtric property, with 
the fame heat, with which another lofes it j while a 
third fet of fubftances, as glafs, &c. retain their elect- 
ricity, through both the degrees of heat, necefiary to 
the other two. 

Some pieces of ifland cryftal, which I have pro- 
cured from different places, have not the property 
of lofing their eleSiricity by a moderate heat. I have, 
in particular, a piece of that cryftal, one part whereof, 
when gently heated, becomes non-eleCtric, while 
the other part with the fame heat (or even with a 
much greater one) remains perfectly eleCtric. 

8 Zz 2 There 
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There are feveral other earthy fubftances, I find,, 
whofe electricity is deftroyed by very different degrees 
of heat. 

From confidering, that the degree of heat, at 
which the ifland cryftal, firft mentioned in this letter, 
is in its moft perfect eledtric ftate, is lefs than the 
ufual heat of the airj and that a fmall increafe of that 
heat renders it non-eledric ; I do not think it im- 
probable, that many fubftances, which are not known 
to be eleCtric, may prove fo, if expofed to a greater 
degree of cold than they have hitherto been exa- 
mined in.. 

I am, 

S I R, 


Your moil humble fervant*, 

E.Delaval, 


LVI. M: 
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LVI. An Account of an Encrinus , or Star- 
ftfh, with a jomted Stem, taken on the Coaft 
of Barbadoes, which explains to what kind of 
Animal thofe Foftils belong, called Star ft ones, 
Afterice , and Aftropodia , which have been 
found in many Parts of this Kingdom : In 
a Letter to Mr. Emanuel Mendes da Cofta, 
F. R. S. By John Ellis, Efo F. R. S. 

S I R, 

Read Dec. 17, "T Need not inform you, that the writers 
1761 JL 011 natural hiftory have been much at 
a lofs to difeover to what kind of animals thofe petri- 
fied bodies have properly belonged, which are known 
to us by the name of trochites, entrochi, carpophyl- 
loides, encrini, aftcike, &c. and therefore, it is with 
the greater pleafure I lay before the Royal Society a 
recent animal of the rareft of this clafs. 

Mr. Mafon of Barbadoes, remarkable for his cu- 
rious experiments in magnetifm, by defire of my 
friend Dr. Alexander Bruce, of that ifland, in the 
month of May 1760, brought me this rare lithophy- 
ton, as the doctor called it ■, but I being in the country, 
it fell into the hands of my worthy friend Dr. John 
Fothergil, who waa fo kind to fend it me, to deferibe, 
and to oblige the Royal Society with a fight of it. 

Dr. Bruce informs me, that they are the inha- 
bitants of thofe feas, and that he is in hopes of fend- 
ing me over a more perfect fpecimen. 

Mrk 
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Mr. Guettard, that able and curious naturaliR, has 
given, in the Memoirs of the Academy of Sciences 
at Paris, publifhed in 1761, for the year 1755, a 
moil minute defeription and difledtion of an animal 
of this kind, from the curious cabinet of Madam 
Bois Jourdain of Paris ; it was fent from Martinico 
by the name of palma marina ; the head of it, being 
more perfect than ours, has fome refemblance to the 
branches of a palm tree. 

However, as there is fome little difference in the 
figure of both thefe animals, and as I, about a year 
ago, had the honour of exhibiting to the Royal So- 
ciety a curious drawing of it, which Dr. Gartner, 
of Stutgart in Wurtenburg, F. R. S. drew for me, 
I fhall give the defeription that occurred to me, upon 
the beft examination I could take of it, without dif- 
fering, or breaking the fpecimen. 

As it comes nearefi to the foflils called encrini, or 
lilii lapidei, I fhall Rill keep that name, and call it 

Encrinus, Capite ftellato ramofo-dichotomo, 

Stipite pentagono equifetiformi. 

The Rem and head of this animal, in its prefent 
Rate, meafures about fourteen inches. The Rem is 
about thirteen inches in height, and about the third 
of an inch in diameter, lelfening a little towards tile 
top : it is formed of pentagonous joints, or vertebra;, 
placed regularly over one another, which arc of a 
teRaceous fubRance, and united by very thin carti- 
lages ; as appears, by examining minutely the bale of 
the loweR vertebra, where it is faRened to the Rarry 
indentures of the joint : this makes the vertebrae ca- 
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pable of bending at the will of the animal, in any 
direction. 

If we examine the five furrows or channels along 
the ftem, wo fhall dilcovcr a fmall hole between every 
vei tebra, and in the center of the bafe of the loweft, 
we fhall find a fmall hole there, which, probably, 
communicates through the middle of all the vertebrae 
to the cavity in the center of the head. 

Along this flcm, at different diftances, from an inch - 
and quarter to a quai ter of an inch in length, we ob- 
ferve many feries of five cylindrical jointed arms, each 
feries is of equal length, and placed in a wheel or 
whirl-fhaped form like the cquifetum or horfetail 
plant. Each arm is inferted in one of the five cavities 
of a vertebra, and each joint into one another ; that 
the upper end of one joint inclines over the lower end 
of the next to it, which it appears, at the fame time, 
to inclofe with a fmall margin. 

Thefe joints are generally about one twelfth of an 
inch in length, and the fame in diamet'er, except a few 
near their infertion in the ftem, which are fhorter and 
thicker the nearer they are to it. 

We may plainly trace a imall hole here through the 
midft of the joints, which communicates through the 
center of the flarry vertebra in the main ftem, to the 
hooked joint at the extremity of thefe arms. 

On the under or inner fide of thofc joints, that are 
near the end of the arms, we may difeover four minute 
tubercles in every joint, two at each end ; thefe are of 
the fame teftaceous fubftance with the reft of the 
joint. By means of this uneven furface, together with 
the hook, which the laft joint forms, bending down- 
wards, 
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wards, the animal can take a more fecure hold of 
whatever it feizes. 

But as the Item of this animal appears evidently to 
be broke off ftiort at the bottom, wc muft remain in 
doubt, whether it moves about in the fea, or is fixed 
to rocks and Shells by a bafe, like corals, fponges, and 
keratophytons, until fome future difeovery (hall clear 
up this matter more to our fatisfadtion. 

In examining the main flem, or column, we may 
obferve fome fingle joints or vertebrae projecting a little 
farther than the reft. There are generally three or four 
of thefe in each divifion, between the whirls of arms ; 
the angular parts of thefe joints end in final! round 
knobs j but the knobs at the corners of the vertebra, 
immediately under the head of the animal, are re- 
markably larger than the reft. 

The joints or vertebrae of the ftem vary in thick- 
nefs, as well as in diameter ; the common thicknefs is 
about one tenth of an inch ; but in the laft four di- 
vifions approaching towards the head, they gradually 
diminifh, till they become extremely thin. 

We now come to what is called the head, perhaps 
the body of the animal} for in the center of this dry 
■fpecimen, there ftill remains a cup of a cruftaccous 
fubftance, and of an oval form, about an inch in 
length, three quarters of an inch over, and a quarter 
of an inch deep } in the center of this, as was obferved 
before, is a fmall hole, which apparently communi- 
cates with the internal part of the vertebrae of the 
ftem : in this cup, or cavity, it is probable, were the 
inteftines and ftomach of the animal, as in the afterias, 
called caput Medufae. This cup is fupported by the 

bafes 



C ] 

bafesof fix dichotomous teftaceous arms, or branches, 
(perhaps five is the natural number, for one feems 
irregularly placed.) Thefe lower parts, or bafes of 
the branching arms, confift of three joints each, and 
furround the cup, to which they feem united : each 
of. thefe divide into two other jointed branches, that 
are round or convex on their under fide, but flattifh 
on the upper, with a deep groove running along the 
middle, which is furniihed with two rows of fuckers, 
as in the fepiae and afterice. From the upper edges 
of each alternate joint of thefe branches, arife two 
rows of fmall jointed claws, like fingers ; thefe two 
oppofite rows bend in towards each other : each fmall 
branch, or finger, is about half an inch long, and 
one twentieth of an inch broad $ the fize of thefe 
joints diminifh a little, till you come to the laft joint, 
which ends in a point. Each of thefe joints is pointed 
at top, and being concave, embraces the lower con- 
vex part of the next above it? thefe are Iikewife fur- 
niihed on their concave fide with two rows of fuckers, 
clafping together ; they fecure their prey with thefe 
oppofite claws, or fingers. 

As the finer and more fubdivided branches were 
broken off, when I received this fpecimen, I fliall, 
in order to give fome idea of them, lay before the 
Society drawings from two curious foflils, belonging 
to the excellent cabinet of Mr. Francomb. One of 
them (B) (hews all the ramified arms of the head 
clofed up together, and the other (C) plainly (hews 
the fmall internal claws, or fingers, proceeding from 
thefe arms. Thefe were found at Pyrton-paffage in 
Gloucefterfliire. The foflils thcmfelves, with that of 
Vui.LII. Aaa the 
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the encrinus fent me from Barbadoes (A), [Vide- 
Tab. XIII.] I have now the honour of laying before 
the Royal Society. 

I am, 

S I R, 

Your moft obedient fervant, 


Park-Street, Weftminfter, 
Dec. 17, 1761,. 


John Ellis. 


p, S. In order to give a clearer idea of this curious 
animal, I have added another plate, [Vide 
Tab. XIV.] taken from the French en- 
graving of their encrinus j and, to illuftrate 
the plates, I have given a particular deferip- 
tion of both of them, with proper refer- 
ences. 


The 
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The Defeription of the Plates, 

Plate N fl Xm. reprefents, at 

A The exad fize of the Barbadoes encrinus, or the 
branched headed flarfiih, with a pentagonous 
jointed Hem, having many ranges of cylindrical 
jointed claws, difpofed, at particular difiances 
round the Hem, in form of rays. 

B A curious foffil found at Pyrton-Daffage in Glou- 
ccflerffiire, being evidently the head of an en- 
crinus, or fiarfifii, of the lame kind, with all its 
fubdivided branches drawn in clofe together. 

C This foffil, which was found at the fame place 
with the former, exhibits part of a branch belong- 
ing to the head of the fame animal, wherein the 
inward fine jointed fibres, or fingers, exactly agree 
with the recent fpecimen. 

D A foffil copied from Rofinus, reprefenting the 
fubdivifion of the branches of the head, with the 
jointed fibres, or fingers, as in the foregoing. 

E A piece of a branch of the head of the Barbadoes 
encrinus, at F, magnified, to fhew die dilpofi- 
tion of the joints of the fibres, or fingers, 

F The mutilated branches of the head of the Bar- 
badoes animal. 

G A foffil aftcria, found in Marfion-truffel in North- 
amptonffiire, and copied from Morton’s hifioryof 
that county, Tab. X. Fig. 19. This plainly ap- 
pears to be the top of a columnar Hem, with part 
of the branches of the head of one of thefe ani- 
mals. 


Aaa 2 


H 
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H Two pieces of the common foffil afteria?, ope 
with its joints united by futures, the other plain. 
This foffil is well deferibed by Dr. Lifter, in the 
Philofoph. Tranf. N° 112. p. 274. Tab. II. 

I Reprefents one lingle joint of the foffil afteria. 

K The cavity at the- top of the head, or rather the 
cavity in the center of the branched arms of the 
Barbadoes encrinus, where we may reafonably fup- 
pofe the ftomach and inteftines were contained. 

L The under part of the head, to fhew the infertiom 
of the arms. 

Plate N° XIV. reprefents, at 

M The Martinico encrinus, or branched headed ftar- 
fifti, with a jointed ftem, fent to Madam Bois- 
Jourdain, of Paris, by the name of palma marina. 
This figure is much lefs than the- original, which, 
is eighteen inches long. 

N TKe under part of the head,, with the arms di- 
vided in a dichotomous or twofold manner,. and 
difpofed like branched rays, each of which' is fur- 
nifhed with ranges of fmall fingers, or jointed 
fibres, placed on e^ch fide in an alternately pin- 
nated order, 

O One of the joints of the maifi ftem magnified.*' 
In this figure, the five jointed cylindrical claws, 
which are inferted in .the hollow parts of the ver- 
tebra, pr pint, are exhibited in different views, as 
well to djfcover their inward as their outward form 
and texture. On the upper furface of this joint, 
are moft elegantly expreflfcd thofe curious indenta- 
tions,, which conned the .vertebras together, con- 
i' taining . 
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taining a cartilaginous fubftance, that gives ftrength 
and pliancy to the animal, to move the main ftern 
in any dircdtion. 

P The outfide of a part of one of the fmall arms of 
the head, with two of the jointed fibres, or fingers, 
clofed together. 

The infide of the fame figure. 

R This figure expreflfes the fame part of the animal, 
but with fix fingers placed alternately oppofite; all * 
which, as well as part of the arm, in which they 
are inferted, arc reprefented expanded, to ihew 
the form and difpofition of the fuckers, which are 
of the fame kind in this animal, as in the fepise 
and afterise, or what we call the cuttlefifh and 
ftarfilh. 

S This reprefents four vertebra; of die ftern, three 
of which are cut perpendicularly through the 
middle, to fliew part of the fmall tube, which 
pafies through the center of all the joints, and 
to give a view of the uniting of the indenta- 
tions. 


LVII. Ke- 
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LVII. Remarks on a Paffage of the Editor of 
the Connoiffance des Mouvcmcnts Cclcftes 
pour l’Annee 1762 : In a Letter to the 
Right Hon . George Earl of Macclesfield, 
Prefident of the Royal Society. By Matthew 
Raper, Efq\ F. R. S. 

My Lord, 

Read Dec. 17, £1 IR. Ifaac Newton, in the fecond and 
l ? 6u third editions of his Principia, (lib. iii. 

prop. 19.) has mentioned Norwood’s meafure of a de- 
gree on the meridian, as taken about the year 1635. 

The editor of the Connoiflance des Mouvements 
Cdleftes pour l’Annee 1762, p. 196, has the follow- 
ing paflage : 

« On pretend aufli en Angleterre, que des l’annee 
<c 1636, Norwood avoit trouve Ie degre par des me- 
“ fures prifes entre Londres et Yorck de 57300, on 
«* de 57400 toifes j refultat, qui fe trouveroit d’une 
“ exactitude bien finguliere pour ce terns la : mais un 
« fait plus authentique c’eft que Newton en 1666 
* e jettant les • premiers fondemens de fon admirable 
" fyfteme de la gravitation, n’avoit jamais oiii parler 
** des mefures de Norwood, ct fuppofoit, avec tous 
“ les pilotes de fon terns, 1c degre de 60 milles An- 
“ glois, qui font 49200 toifes.” 

Here this writer afferts, that Sir Ifaac Newton had 
never heard of Norwood’s meafure in 1666, (of which 
he can bring no proof) and would thence infinuate, 
that, probably, there never was fuch a one, or at leaft 

not 
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not fo early as is pretended. In either cafe, Sir Ifaac, 
in the proportion above-mentioned, muft have pofi- 
ttvely aflerted what he did not know to be true, or 
knowingly have published a falfhood. 

Norwood’s book is intituled, floe Seaman's FraStice, 
containing a fundamental Problem in Navigation , ex- 
perimentally verified , namely , touching the Compafs of the 
Earth and Sea , and the Quantity of a Degree , in our 
Englifh Meafures , &c. By Richard Norwood , , Reader 
in the Mathematics. He tells us, that having obferved 
the latitude of London in the vear 1633, and that of 
York in 1635, he meafured the diftance of. the two 
cities, in his return from York to London } and the 
account he gives of his meafurement is fo clear and • 
ingenuous, that the reader will find no caufe to doubt 
. cither his abilities or his fidelity. 

The book was firft published in the year 1636, 
and hath fince gone through many editions, the eighth 
being printed in 1 6-68. The title above-mentioned 
is likewife found verbatim in London’s catalogue of 
the moft vendible books in England, publifhed in the 
year 1658, twelve years before Picard meafured a 
degree in France ; fo that the authenticity of the fadt, 
that Norwood’s meafure preceded Picard’s, cannot be 
doubted. 

The editor of the Connoiffmce, p. 195, 196, has 
given a lift of different meaiurcs of a degree, according 
to different authors, who had either actually attempted 
to meafure one thcmfelves, or had adopted the mea- 
fure in this lift for a true one. Among thefe, he has 
moft difingenuoufly put Sir Ifaac Newton’s name to a 
meafure of fixty Englifh ftatute-miles ; which muft 
imply, that Sir Ifaac believed this to be neareft the 

r 7 truth. 
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truth, till he knew of Picard’s meafure in 1670-, 
Whereas it does not appear, nor is it at all probable, 
that he ever preferred that rude conjectural meafure 
to the meafures of Snellius, and others well known 
to the learned world before the year 1666 j but being 
at that time retired from Cambridge, on account of 
the plague, and abfent from his books, having oc- 
calion to ufe the diameter of the earth in a calculation, 
he took the common account in ufe among feamen, 
as Dr. Pemberton has related, in the preface to his 
View of Sir Ifaac Newton’s Philofophy. And this 
anecdote feems to be all the authority the French 
writer had, for afcribing that meafure to Sir Ifaac 
Newton, and for afferting, that he had never heard 
of Norwood’s meafure in the year 1 666. 

If his view was to do honour to his own country, 
by depriving others of their due praife, the wifer part 
.of his countrymen will not think themfelves much 
obliged to him, well knowing, that the reputation 
of a great kingdom, which has fo .long diftinguifhed 
itfelf in Europe by men eminent in arts and arms, 
does not jftand in need of the varnifh of fuch unge- 
nerous practices. 

I am. 

My Lord, 

With great refpeCt, 

Your Lordfhip’s 

moft obedient fervant, 

Nov. 19, 1761. Matt. Raper. 


LVIII. An 



[ 3 6 9 ] 


LVIII. A?t ExtraSi of a hotter of Monfeur 
Dc la Lande, of the Royal Academy of 
Sciences at Paris, to Dr. Bevis, dated there 
March 26, 1762. hranftated from the 
French. 

Read May 13, T Have received, with a great deal of 
* 76z ' X gratitude, The Seaman's PraSiice, which 

you were fo good as to fend to me. I return you my 
moil humble thanks for it. I had never heard, that 
Norwood’s meafure had been printed fo early as the 
year 1636 ; and I did not think, that before Newton, 
that is, before 1666, it was at all known. I allure 
you, that I will publiili in our Memoires an extract of 
this book, in order to do homage to the labours of 
that celebrated Englishman, who had preceded us 
with relation to the figure of the earth. I am forry, 
that I have feemed to have been in doubt when I 
fpoke of it, and that my book is already difperfed : 
but I (hall find an opportunity to repair this another 
time. In the mean time, do me the juftice to ob~ 
ferve, that I did not fay, that Norwood’s meafure did 
not cxifl ; but only, that Newton had no knowledge 
of it, as feems to rcfult from the teftimony of Dr. 
Pemberton, who relates, that Newton having had 
the notion of the attraction of earth upon the moon, 
was diverted from purfuing it, by obferving, that 
the earth was too large not to produce a greater at- 
traaion. If any member of your illuftrious Royal So- 
ciety is offended with my refleaions, I defire you to 
Vo 1,. LIJ. Bbb tmke 
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make my excufes to him, and to affure the Royal So- 
ciety of my moft humble refpedts. 

« J’ai recu avec bcaucoup de recon noiffance le livre 
« de Seaman's Practice, que vous aves eu la bonte de 
« m’envoyer : je vous en fais mes tres humbles remer- 
« cimens : je n’avois jamais oiii dire que la mefure.de 
“ Norwood eut ete imprimee des 1 636, et je ne croiois 
“ pas quavant Newton, c’eft a dire avant 1666, on- 
“ en eut en connoiflance. Je vous afl’ure que je ferai im- 
“ primer dans nos Memoires un extract de ce livre- 
“ pour rendre hommage aux travaux du celebre An- 
« glois, qui nous avoit precede fur la figure de la terre. 
« Je fuis fache d’avoir paru en doute lorfque j'en ai 
« parle, et que mon livre foit ddja diftribue par tout j 
« inais je trouverai bien l’occafion de reparer cela une 
“ autre fois. Cependant, faites moi la juftice d’ob- 
“ ferver, que je n’ai pas dit que la mefure de Norwood 
“ ne fut pas exiftente, mais feulement que Newton 
“ n’en avoit pas connoiffance, comme il femble refulter 
“ du temoignage de Pemberton, qui raconte, que 
“ Newton ayant eu l’idee de l’attradion de la terre 
“ fur la lune, en fut detour ne fur ce que il vit, que la 
“ terre etoit trop grande pour ne produire pas une 
“ plus grande attraction . Si quelqu’un dans votre 
“ illuftre Societe Royale eft bleffee de mes reflexions, 
“ je vous prie de lui en faire mes excufes, et d’af- 
“ furer la Societe Royale de mes tres humbles re- 
" fpe&s.” 


L1X. 04- 



C 371 ] 


LIX. Obfervatton of the Tranfit of Venus 
over the Sun, June 6 , 1761, at the Ijland 
^Rodrigues ; by Mr, Pingre, of the Royal 
Academy of Sciences at Paris. Tranjlated 
fro?n the French, by Matthew Maty, M, D. 
R R.S. 

Read April 29, TUNE 5th, at about i8 h 30', the Sun 
,?6Z «J r0 ^ c very thick clouds. 

At i8 h 43 / 51", Venus was entirely upon the Sun’s 
dilk j the exterior limb of the planet being at the di- 
ll, mcc of at mod 15" from that of the Sun. The 
intervening clouds did not permit me to meafure the 
di fiance moic exa&ly. I made ufe of an 18 feet re- 
fradling telefcope. The following obfervations were 
made with a 9 feet telefcope of the fame kind : 


True time. 

| Diftance of the 
j near eft litnbe. 

1 

b > it 

/ u 

*9 3 54 

1 17.1 

12 1 

1 29.2 

19 42 

2 10.2 

25 3 

2 Hi 

2 9 33 

2 38.6 

34 9 

2 50.1 

4r 18 

3 5-8 

5 6 2 5 

3 4 i - 6 

20 24 40 

4 454 


Haftily, on account of the 
clouds. 

The fame. 

Something better. 

JBecaufe of clouds. 


Bbb 2 


True 
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True time. 

Diftance rf the 
limb . 

K / ft 

/ // 

20 34 56 

5 66 

48 5’5 

5 2 3 - 4 

50 24 

5 26 - 2 

54 49 

5 3i-9 

21 1 19 

5 3 8 *7 

12 43 

5 47-8 

J 9. >7 

5 5 1 * 2 ' 

23 20 

5 5 2 - 2 

25 27 

5 5 2 -6 

28 35 

5 53-° 

3 2 35 

5 534 

3 2 56 

5 534 

38 13 

5 54-6 

4 1 ' 7 

5 55-7 

51, 16 

5 55-3 

5 o 3J 

5 55-3 

58 x8 

5-5 4« 2 

22 1 5 

5 5i-5 

5 14 

5 45*9 

39 

5 4°* 2 

18 53. 

5 3 2 -6 

25 24 

5 «5-i 

32 22 

5 J 3-7 

40 4 

5 2 4 

45 26 

4 51*1 

53 35 

4 34-° 

54 43 

4 3 2,2 


* That is to fay, good] . 
*• 

High wind. . 

* 

« 

* 


* 


* 

* 


Very good, and the; 
greateft phaiis of; 
the eclipfe, . 


fBecaufe 
“l wind. 


of the high; 


True.; 
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True time. 

D^ftance of the 
limbe. 

h f n 

t n 

22 56 58 

4 28.4 

59 37 

4 24.6 

23 3 *3 

4 17.0 

5 39 

4 9-5 

7 24 

4 i -9 

H 6 

3 544 

>5 6 

3 46.8 

l8 40 

3 37-35 

23 7 

3 27-9 

2 'J 44 

3 i8 45 

29 20 

3 9 -o 

35 54 

2 59*55 

36 57 

2 50.1 

40 33 

2 40.65 

43 54 

2 31.2. 

47 9 

2 21.75 

5 ° 55 

2 12.3 

54 14 

$3 

oc 

t-n 

57 20 

1 534 

0 0 17 

1 43-95 

4 34 

1 34-5 

7 37 

1 25.05 

11 16 

1 15.6 

14 28 

1 6.15 

17 49 

0 56.7 


:: High wind. 


* 

* 


High wind. 
High wind. 


Wind. 

Wind. 

Wind. 

Gentler wind.! 
Wind. 

* 

| Wind.. 


The diameter of Venus, meafured feveral times, 
54 T* 


Th$- 
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The following obfervations were made with the 
1 8 feet teiefcope: 

ft 

o 34 47 The contact of the occidental limbs. 

fVenus, almoft got off, is covered with a 

5 2 5 j cloud. 

e 2 23 It is ftill feen, but little ; another cloud, 
f The Sun’s dilk feems ftill a little altered ; but 

53 18 < this perception is faint, and a new cloud. 

[ prevents my making a better obfervation. 

54 21 The tranfit is certainly ended. 

I found the latitude of my obfemtory to be 
19° 40' 40" fouth. 

As for the longitude, the following obfervations 
are the only ones, which the Iky, almoft conllantly 
cloudy, in the night-time, permitted me to make, 
amidft the tumult of arms. 

June 9. An immerfion of <w in % under the dark 
difk of the Moon, 8 h 46' 24 // . The immerfion cer- 
tainly did not come fooner j but, on account of a light 
cloud, which then paffed over the Moon, it might 
have happened a little later. The doubt, however, 
cannot extend beyond 2" of time. The ftar paffed 
to the north of the Moon’s center. I could not fee 
the emerfion, becaufe of the clouds. I made tale of 
the 9 feet teiefcope. 

June 21. A very uncertain oHervafciort of an im- 
merfioa of c in A, at <j h 39' 16"^. I thought to 
have had before a fight of the ftarj but dare not 
affirm it. At io h 10' 45", the emerfion was cer- 
tainly obferved, with the lame teiefcope. 

June 
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June 22, at I4 h 48' 55", Immerfion of the firft 
Satellite of V- . A good obfervation, with the 18 feet 
telefcope. 

July 16, at I4 h i' 23 "' r , the Moon and <r £ 
get together under a light cloud, and I lofe fight of 
the ftar. I believe this to be the true time of the 
imtnerfion. It is at lead certain, that, after 5 or 6", 
the cloud being difperfed, the ftar was covered under 
the fouth part of the Moon. I made ufe of a 5 feet 
telefcope. The clouds prevented my obferving the 
emerfion, >as likewife the eclipfe of the firft fatellite 
of 

July 31, at i2 b 1 6 f 7", an immerfion of the fe- 
cond fatellite. A very dubious obfervation. 

The fame day, at 13b 10' 29". Immerfion of the 
firft fatellite. A good obfervation, with the 18 feet 
telefcope. 

September r. Immerfion of the firft fatellite, at 
9 h 49' 40". Doubtful to a few feconds, on account 
of the clouds ; with the fame telefcope. 

The variation of the magnetical needle is io° 42' 
N. W. 

In my obfervation of Venus, I found its diameter 
much fmaller than I expeded. I am Ihort-fighted j 
feme light clouds, which now and then palled over 
the Sun, had obliged me to ufe only a flightly frnoked 
gluts ; and laftly, the objedive-glafs of my 9 feet te- 
lefcope docs not appear to me fufficiently perfed. I 
could not mcafurc with the micrometer the diameter 
oi the Sun, which fomewhat exceeded that of the 
field of my telefcope. The 1 8 feet telefcope, which 
I tiled in my obfervation of the egrefs, is excellent. 

* I don’t 
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1 don’t doubt, that, if I could have adapted the mi- 
crometer to it, the diameter of Venus would have 
appeared larger than it did with the 9 feet telcfcopc. 
I believe, that, by adding the femidiametcr of Venus, 
as I obferved it, to the greateft phafis 5' de- 

ducing from the fum one half of the excels of the 
true diameter of Venus above the obferved one 54' 1 , 
and laftly, by fubftrafting the remainder from the l'emi- 
diameter of the Sun, the leaft diftar.ee of the centers 
will be found pretty exaCIy which was one of the 
principal obfervations I propofed to make. 

My obfervations of the diftances of the limbs, or at 
leaft the greateft number of them, cannot be depended 
upon, to more than one fccond. In this almoft un- 
inhabited ifland, I wanted feveral conveniendes j and, 
notwithstanding all my endeavours, the high wind 
often difordered my inftrument. 

The method I made ufe of, appeared to me to be 
the beft for the determination of the parallaxes of the 
Sun and Venus. I knew that this phaenomenon 
would be obferved elfewhere, by methods, that would 
more direCly determine the moft important elements 
of the orbit of Venus. 

I have leen no fatellitc of this planet j nor was Mr. 
Thuillicr, profeffor of mathematics, and appointed 
to affift me, by the King and the Academy, luckier 
than myfelf. 

I prelcot thefe obfervations to the Royal Society of 
London, as a juft tribute of my efteem, my refpeft, 
and my gratitude, being feufible that I owe to fomc 
of the members the palfport, which the Englifh ad- 
miralty were gracioufly plcafcd to give me. 


I have 
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I have already made ufe of fome other opportuni- 
ties, to convey my obfcrvation into England j but not 
knowing whether it was received, I fend this prefent 
copy, which is both More copious, and fomewhat 
more corred. 


ViShoxif 

March 6, 1762. 


Pingre, 

Of the Royal Academy of 
Sciences of Paris. 


\ot. LIE 


Ccc 


LX. Ob- 
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LX. Obfervaptons made at the Cape of Good 
Hope j by Mr. Charles Mafon and 'Mr. 
. Dixon reduced to apparent Time by Mr. 
Mafon. With an Appendix . 


■ Read April 22, 1 762. 


TABLE .for the objedt-glafs micrometer, applied 
to the'objedfrend of the tube of a refledting tele- 
fcopb’of two feet -focal length, its focal length 
being 49 5.48 inches. 


Inches. 


Angle. 

t >t 


Decimals 
of an inch. 


Angle* 

/ // 


| Divifions 
I of Vernier. 


Angle* 

n 


1 

2 

3 

4 

5 


7 5-9 
14 11. 9 
21 17.8 
28 23.8 
35 29.7 


•05 

0 21.3 

.10 

0 42.6 

•15 

* 3-9 

.20 

1 25.2 

.25 

1 46.5 

•30 

2 7.8 

•35 

2 29.1 

.40 

2 50-4 

•45 

3 n *7 

•50 

3 33 -° 

•55 

3 54-3 

.60 

4 15-6 

• 6 5 

4 36-9 

.70 

4 58.2 

•75 

5 i 9-5 

.80 

5 40.8 

.85 

6 2.0 

.90 

6 23.3 

*95 

6 44.0 

1.00 

7 5-9 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

*3 

14 

\i 

s 

»9 

20 

21 

22 

a 3 

24 

25 


0.852 

2.1 

3 - 4 

4 - 3 
5.1 

6.0 

6.8 

7 - 7 

8 - 5 

9.4 

10.2 
ir. 1 
xr.9 

12.8 
13-6 
* 4-5 
* 5-3 

16.2 

17.0 

17.9 
18.7 
19.6 

20.4 

21.3 

Memo- 
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f 

Memoranda. 

The body of the obfcrvatory (erected at the Cape) was circular, 
the radius of which 6 \ feet in the clear; the height of the 
circular wall y-J feet ; the roof conical, and moveable, (made 
of board) a lid in it of 3 feet breadth, to open, which was eafily 
turned to any part of the heavens, as the whole top moved 
freely. 

The dock was fixed againfl two pieces of timber (let near 4jeet 
into the ground) of 10 inches by 8; thefe pieces being joined 
together by pins of is inch diameter. 

The mean of Farenheit’s thermometer, as it flood at 

6 or 7 in the morning, noon, 1 or 2 h after, and 

7 or 8 in the evening. 

From 27th of May 1761 to June 10th 59.5, Extremes 53 to 65. 
From > oth of J une to 20th - - - 59.2, Ditto - 501067. 

Fiom 20th of June to 30th - - - 57.9, Ditto - 51 to 68. 

From ift of July to 15th - - - 56.3, Ditto - 50 to 65. 

From 15th of July to 30th - - - 54- 3 > D j tt0 - 47 to 6 °‘ 

From ift of Auguft to 15th - - - 56. 9, Ditto - 48 to 66* 

From 15th of Auguft to 30th - - 56.0, Ditto - 48 to 68. 

From ift of September to 1 5th - - 57 ' 4 > Ditto - 501069. 

From 15th of September to 26th - 54-8, Ditto - 49 to 64. 

At 47 upon 18th July, in the morning, and 69 the ift and 14th 

of Septembc in the afternoon, Thefe were the greateft dif- 
feionces I fai . 

June 6th, at the end of the tranfit, 55. 

Note. Thofo obfervauons marked : are a little dubious. 

Thofe marked : : are very dubious. 

The tranfit was obferved with the power that magnified 
120 time. 

The eclipfes of the fatellites of Jupiter with the fame 
power. 


Ccc 2 


The 



ti* J 


The adjuftment of the nonius of / 
the micrometer, thus - - 


0 0 2 
+ Q I 
0 0 
•wo 3 
+o o 4* 
0 0 
0 o 
—o o£ 


0 

o 

-o 


o 

0 

2 


Mean = — o 0.52 = 0.4 to be 
added to the obferved angle, it falling to the left hand of 0. 


1761. 
April- 
D 27 d . 
May. 
h 2. 
5 4. 


Obfervations made at the Cape of Good Hope. 


Arrived- in Sable bay. 


Carried the instruments afhore. 

Set the clock going, the pendulum h 
it came horn London. 

The quadrant being fixed, the plumb-] 
line fhewing it did not move. 


aving not been altered fines 


Stars palled the 
wires per clock. 

Procyon. 5 4 ll May. 

h / ft 

2 12 si 
H 3 & 

1.7 7l 

Procyon. $ 5th. 
2 33 47 : 

36 26 

39 7* 


The ftars returned 
to the fame plane. 

Procyon. $ 5th. 
b / n 

2 9 48^ 

12 18 
14 51 

Procyon. jj 6th, 
2 31 31 

34 9 — 

36 48 a 


Going 
of the 
clock. 


Lofta per 
day ofihe 
ftars. 


2 X7 
2 18 
2 x6i 


Farenhcit's thermo- 
meter. 


May 

10 

it 

*3 

>4 

»5 

17 

18 

>9 

20 

21 

22 

23 

2 4 

z $ 

26 


t 

ior 3 fc 

A.M. 

1 \M. 


6S 


62 

S 6 

60 

ss 

59 

ss 

60 

62 

S« 

61 

58 

6 j 

60 

6 5 

60 

64 

60 1 

63 

58 

6 t4 

60-i 

58 

58 

63 

6 zi 

59 i 


7 

|P.M. 


S 7 

6 3 

64 

65 
Czi 


63I 

63 


1761. 



i/fir. 


May. 


Quadrant as 
Wore, and 
took the other 
wire*, which ! 
t louds pre- 
vented, on 
the j&th* 


May 
3) iS' 1 . 


[ ] 


Stars palled the 
wires per clock. 

Caftor. © xo th . 

h r rr 

a 55 28 
Clouds. 

56 3.01 

57 6J 

Pollux. ia'\ 
3 2 27 

4 17 

0 S l 
7 i5i 


Pollux. 
3 


13' 


th 


0 uS 

2 o 

3 49 

4 57i 
29 % 

© 


Regulus. 1 6 th . 
3 33 23* 

34 4 2 

35 39 + 
37 56 


Procyon. i8‘’. 
2 34 3 1 * 

35 

37 26 
37 5*“ 

2 38 42I- 


The liars returned 
to the fame plane. 


er clock. 


Caftor. $ 12' 

h / " 

Clouds. 

2 49 30 + 

5 1 52 

52 32 


th 


Pollux. 13' 

3 0 ”1 

2 0 

3 49 

4 57s 


,th 


Pollux. 14.' 
300 
59 43 — 

1 33 “ 

2 41* 

5 9 + 
5 43 


th 


Regulus. 

3 3i 6 

32 25! 

33 21 
35 3 8 


17 th - 


55 34 28 "i Procyon apparent or 

56 59 0 ? obfcived zenith di- 

57 56 2 J fiances. 


Procy. 1 9^ returned 
2 32 17 — 

32 43i 
35 11 


35 34; 

3 6 37 * 


..A> 



i 7 bi» 
May 
> i S' 1 . 
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Time per dock. • 
h > n 

5 24 0 Cloudy. 

c ?6 0 The eclipfe of the j had been begun feme time. 

^ r Apparent time* 

k i ** 

6 3^ 5 Entrance into total darknefs - 1 f 10 53 28 

75820 Emeifion ----- - J- all very clear -J ia 15 37 

9 6 30 The end of the eclipfe - - -3 1 13 23 42 

Hitherto the clock ftood on a lower floor, near to the place intended for 
the obfervatory ; and the obfervatory being now finilhed, I put the 
clock into it, wound up the pendulum, and fet it to nearly fyderial 
time. 

No obfervations were made material to June 5th, it being cloudy near 
all the time; but the 5th, in the evening, it fortunately cleared up. 


June 
? 5 d * 


n 39 21 +-\ 

11 55 1 6* 

58 12 + 

12 11 44 
Clouds, 


obferved 

zenith 

diftances 


rs9 

56 11 

55 35 
52 49 


n 

0 

0 

0 

0 


Antares. I fet the quadrant to 
thefe even minutes, and then 
waited for the ftar palling of 
the wire. 


Equal altitudes. 


Eaft. 
Time per clock 

h f ft 

12 19 45 
22 12*- 
Clouds* 


Weft. 
(Time per clock 


12 52 
Clouds 

5 6 59 


■Il- 




4 58 
7 M 
Clouds. 


13 16 13 + 

•8 39 
21 7 


Palled the me* 
tidian. 
Time per clock 


20 8 53*. 

IO 21 -f 

Clouds. 

19 35 37 4 
37 4 < 
40 30 

19 22 44 
25 11 + 
27 37 * 

* 

19 n 29 ■ 
13 55 * 
16 22 


} 


16 16 16$ 

16 16 18 
16 16 17* 

16 16 17! 
16 16 17? 

16 16 18 
16 16 17^ 
16 16 17I 


c t f* 


Antares point 50 40 0 


} 


Ditto - - 44 0 0 


► Ditto 


!• Ditto 


- 41 20 0 

- 39 0 0 

1761. 



Equal altitudes. 

Palled the me- 




Kali. 

Weft. 

ridian. 




Time per clock. 

k / if ' 

Timcperclock. 

a t ft 

Timeperclock. 

b f ff 


e 

/ ir 

16 9 39 

23 5 54 - 

19 4 ° 37 * 

> » Aquilae 

64 


12 29* 

8 45 : 

19 40 37 ? 

48 20- 

15 20*- 

“ 34 

19 40 36'. 

J 


> 

21 44 

22 53 46 : 

19 40 36I 

[Ditto - 

62 


24 37 

56 37 

19 40 37 

40 0- 

27 27 

59 3 1 

19 4 ° 37 * 

) 



16 33 16 + 

22 41 58 

19 40 37 

1 Ditto - 

60 


3 6 l St 

44 59 - 

i 9 ' 40 37 i 

40 0 

39 *6 

47 58 

J 9 40 37 

J 



Timepcrclock. 

I Tranfit of Venus. 




h ' " 

0 12 0 

o 35 o 
o 48 40 
0 52 0 
10 0 


f The G afccndcd in a thick haze, and immediately en- 
1 tcrcd a dark cloud. 

The fiift fight of the planet. 

Very hazy. 

Cloudy. 

Ditto. 


Parts of the 
micrometer. 




Inches. 

I 18 

7 

3 

90 

5 

27 

18 

3 

95 

5 + 

30 

4 

3 

95 

15 

33 

5 

4 

0 

0 

35 

15 

4 

0 

4 

37 

40 

4 

0 

17 :: 

39 

0 

+ 

40 

23 - 


4 

40 

20* 

44 

0 

4 

. 4 ° 

21 + 

4 6 

0 

4 

40 

*36 


rThe 0 ’s fartheft limb from ? ’s fartheft 
) limb. That is, the 0 ’s northern limb 
L from ? ’s fouthern limb. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 


The 0 ’s diameter. 
Ditto. 

Ditto. 

Ditto, 


By a mean of thefe 
four obfervations, 
* the O’s diameter 

, u = 3 1 ' 33 "- 3 - 

* 
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1761. Time per clod. Parts of the 
micrometer. 

t..»» hi" , , 


i 48 10 
5° 5 8 


Inches. f q ' s fartheft limb from $ ’s farthell 
4 xo 0 ~ ^ Hnab, as before, 

4 10 5 Ditto. 

O IO 19‘i Venus’s diameter. I a mean of theft three 

0 10 20 Ditto, f cbfemtions, the diame- 

0 10 19 + Ditto, 3 ter of Venus is te 59 ".6. 

2 a 23 4 19 19 - The 0 ’s fartheft limb from g ’s, as before. 

3 55 4 19 22 * Ditto. 

5 45 4 20 5 + Ditto. 

J J Apparent time. 

2 39 16 The time of internal contaft 1 , f 21 39 52 — 

5650 Ditto external - - - .] 7 l 2 i 57 23- 

* 56 48 1 P er Mr. Dixon. 

3 10 0 Cloudy. 

950 Saw the© (but no fatellite). Cloudy after, till night. 

I 

N. B. The adjuftment of the nonius of the micrometer as upon the 
17th May. 

When I faw the planet firft, its periphery, and that of the Sun’s, 
were in a great tremour; but this vanilhed, as the Sun rofc, 
and became well defined. 

Four minutes before the internal contaft, the Sun’s difk was 
j entirely hid by a cloud, for about one minute. 


54 5s 


6 59 
Clouds. 


altitudes. 

Faffed the mcr. 

. Time per clock. 

h / ft 

Time per clock. 

h / ft 

19 35 n 

16 15 514 

„ 37 35 ’• 

Clouds. 

16 »s 505 

19 22 17 

16 15 5>i 

24 44 

27 10 +’ 

16 is si 


UOXIQ *Jpy[ 
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June 

V it. 


J 12. 


Altitude, 
ime per clock.] 

h f " 

20 13 55 


Apparent tiire. 

t it 


f The fecond fatcllite of U immerged. Foggy 1 
I air. The fatellites appeared faint. J l 4 - 5 + 


Equal altitudes, 


Timcperclock. 

h / n 
12 19 I O 1 

2* 3/1 
24 5x 

12 35 21 

37 48 

40 10 


19 33 40 


Timcperclock 
h t ft 

10 7 20* 

9 SO- 
12 18 

19 51 10 + 

53 37 

56 6 - 


PaiTed the me- 
ridian. 

Timepcrcloclc.j 

1 h t u \ 

16 »5 43 
16 15 43J 
16 15 44 ’i 

16 15 43 
16 15 42 'i 
16 15 43 » 


Antares 50 40 0 


} 
h 


Ditto - 47 20 0 


10 


Apparent tfaje. 
to 1 1 


r The £ 7? Virginia immerged behind the D 147*2 
J The occultation was at the 1> ’s northern limb, near the 
l interfeftion of light and darknefs. 


0 H‘ 

1 

1 

12 19 1 

21 281 

23 57 

20 7 10 

9 38 + 
12 6* 

16 15 33 s 

16 15 33 * 

16 15 33! 

0 n 

1 Antares 50 p{ D kon. 

J 15. 

12 35 6' 

37 34 

40 

19 50 55 + 
53 23 

55 50 + 

16 15 28I- 

id 15 2 ?t 

16 15 28£ 

q r ft 

| Ditto - - 47 20 & 


22 45 6 :: 

iZenith diftajice 

0 / it 

326 

f Fomalhaut upon themeri- 
J dian. Plane of the qua- 
\ drant facing the weft. 

i *6. 

n 35 o*- 
37 28 ~ 
39 55 1 

19 50 50 

53 18 

55 44 * 

h t // 

l6 15 22^ 

l6 15 23 

0 t M 

\ Antares - 47 20 0 

l J Apparent ttej. 


21 9 30 

The third fatellite of if emerged - - - - 152632 


V.oi. LII. 


Ddd 


37^1. 



t 3 ^] 


ty6i. 

, June 
S' 16. 


? ifc 


Altitude. 


’ 

Time per clock. 

h t tt 


0 t ft 

22 44 S5 

Zenith diltauce 

3 3 45 


% 18. 


Time per clock, 
h f n 

16 53 49 * 

57 0 ~ 

17 0 12 


$ 20 . 


r Eomnlluut upon thcmcrw 
J dun. Plane of the qua- 
l dnmt facing the caft. 

By the obfervations of Komalhaut, it appears the quadrant docs not fhew 
the true angle, I new-adjufted it, be. &c. 


Equal altitudes. 


Time per clock. 

b f if 

22 l8 44! 

21 56*. 

25 7 ~ 


22 44 40 

23 18 35 

Equal a! 

h > a 

n 18 34 - 
21 iL 

23 30 - 

14 50 24; 

15 44 45'*' 

16 I, 8 - 

17 7 40l 

18 40 50 — 

\ *3 2t 54 


Zenith diftance 


Faffed the me- 
ridian. 

iTimeper clock. 

h f ft 

19 39 28.* 

13 39 2g i 

0 t // 

? 2 28 


| at Aqui 


Aquilae - 57 5 


// 

0 


( Fomalhaut upon themeri- 
J dian. Plane of the qua- 
l drant facing the eaft, 


Apparent tinw. 


The fecond fatellite of U immerged - - - 17 27 11 


titudes. 
h / 11 

20 6 36I 
9 Si 
n 33 + 

[Zenith diftanct 
Ditto - - 
Ditto - - 
Ditto - - 
Ditto - - 


Paffed the mer.! 

h t tt 

16 15 3-] 

16 15 35 
16 15 3i 
- 0 / // 

9 35' 40 : 

* 0 3 ‘ 3 l 

8 2 56 

9 i' 38 

7 21 34 


| Antares 


0 t ft 

jo 40 0 


y Scorpii upon the merid. 

*r 

Antares. 

0 Ophiuchi. 
a Sagittarii. 

Apjw.ent lima* 


The firft fatellite of 7 { immerged 


Equal altitudes. 

• h / // 


2 22, 54 - 
26 5 -f 
29 24 + 


9 3 i 47 * 
35 4 * 
38 17 


Paffed the mer. 1 

h t > tt 

6 0 35 i[ 
6 0 35! 
& 0 35 s 


| Sun’s limbs. 


17 22 2d 

Mr. Dixom 
1761. 


© 21. 



ij(n. 

| tint’ 
6 21. 


> 22 . 


9 ** 


Altitude, 
'iinc per clock. 

h ' « 

13 ia 46 : 
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Zenith diftance 


Equal altitudes, 
i'linepcrclock.jTime per clock. 


IS 5 1 35 : 
55 21 1 
58 7- 

2 14 2ji 
17 33l 
20 42* 

26 57 1 
30 gl 
33 2^ 


13 12 35 

14 4 54 
34 0 

15 24 0 

13 12 37 

14 4 44 

34 0 

16 14 0 

22 33 30 

Clouds. 

6 


23 20 14 
22 59 + 
25 45 * 

IQ 48 36 + 

5 ‘ 4 6 i 
54 55 

35 5 *i 
39 7 + 
42 21 + 


[Zenith diftance| 
Ditto - 
Ditto - 
Ditto - 

Ditto - 
Ditto - 
Ditto - 
Ditto - 


3 6 


22 44 0 


Palled the me- 
ridian. 

Timeperclock. 
h ' n 

19 39 i°l 
19 39 I0 * 
19 39 10*- 


0 

20 


0 55 


6 

6 

6 

6 

6 

6 


24 


4 39 + 
4 40 
4 40 

4 39 

438* 

4 39 ‘ 


1 2 


54 20 45 
61 59 52 
61 26 10 

24 1 8 
54 20 42 
61 59 48 
8 3 3 


Spica upon the meridian. 


|}‘ 

I 

} 


Aquilse - 67 40 0 


Sun’s limbs, 


Mr.Diaoju 


Spica upon the meridian* 
Ar&urus, ditto. 
t Booiis. 

a Corona borealis. 

Spica upon the meridian, 
Ar<Sturus, ditto. 

« Bootis, ditto. 

AntareSj ditto, 


The thud fatcllite oi% not immerged* 
Clouds, 

It was immerged. 


Zenith diftance] 


1 ft 


3 3 30 


f Fomalhaut upon the me* 
[ Jidian. Qpadrantweft* 


From this day to the ill: of July, cloudy, with ftrong winds and rain. 

Ddd 2 ' l?6i. 



jySt. 

July 
5 i. 


4 a. 


* 3 - 


3 7 - 


» 8. 


1 388 } 


i Equal altitudes, 1 

Faffed the mcr. 

Timeperclock. 

h t it 

Pmepcrclock. 

Timeperclock. 
h • " 

h > " 

n 58 24? 

U) 25 46 : 

16 14 32 : I 

13 0 51 + 

28 14 : 

16 14 32 l , > 

3 >8 

Clouds. 

) 

14 29* 

19 0 0 

16 14 32$ [ 

16 56 

12 81 

19 23 + 

14 35 

16 14 3a 1 *- i 

0 f ft t 

17 17 23 

Zenith diftance 

2 58 6 S. | 

16 3J 27 

f 

Ditto - - 

3 4° 48 s: { 

17 17 0 

Ditto - - 

2 58 8 S. 

18 5 0 

Ditto - - 

4 1 45 N - 

22 44 0 

Ditto - - 

3 3 8 N< 

16 35 30 

Ditto - - 

3 40 5 2 s - { 

17 0 

Ditto » - 

2 58 0 S. 

18 0 0 

Ditto - - 

4 1 42 N. 

" 22 44 0 

Ditto - - 

3 3 4N.- 

Equal a 

k. / // 

titudes. 

h 1 H 

Paffed the mer. 

h * ft 

IJ J 4 ' *3 

'9 9 33 

16 14 24*. 1 

• >6 49 

it 0, + 

16 14 245: 

19 16 + 

14 261 

16 14 24‘J J 
0 / // 

16 35 24 

Zenith diftance 

3 41 32 : S. j 

17 17 0 

Ditto » - 

2 58 40 S, 

”18 5. 0 

Ditto - - 

'4 vo N. 

16 35 19 

Ditto - - 

3 4 i 34 S. | 

vj 17 0 

Ditto - - 

2 58 48 S. 

18 -5 0 

Ditto - - 

4 1 8 N. 


• Antarcs - 41 20 


tf 

0 


> Ditto 


39 0 0 


-x Scorpii upon the meri* 
dian. Plane of the qua* 
drant weft* 


f* Scorpii upon'] 
the meridian, 
x Ditto. 

Sagittarii. 

Fomalhaut. 

V Scorpii upon' 
the meridian,. 
X Ditto, 
Sagittarii. 
Fomalhaut. 


Plane of 
the qua- 
drant fa- 
cing the 
weft. 

Plane of' 
the qua- 
drant fa- 
cing the 
weft. 


’ (a Scorpii upon*} 
, the meridian, 
x Ditto* 

$ Sagittarii. 

’ ^ Scorpii upon 4 ] 
, the meridian, 
x Ditto, 
gittarii. 


Plane of the 
auadrant 
facing the 


Planeofthe 
, quadrant 
facing the 
eaft. 

*761. 
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July 
% 9. 


0 12. 


8 *5« 


Equal a 
[Time per clock. 

k t n 

13 4 13 

16 39 - 
19 C« 

16 3S S 


17 17 

18 5 
22 4+ 


ititudes. 


Timepcrclock. 

h t tt 

19 9 22 J 
n 49 + 
14 16 - 

[Zenith diftance] 

Ditto - 
Ditto - 
Ditto - 


[ 389 ] 

P ailed the tne- 
lidian. 

[Time per dock. 


Equal altitudes. 

k r n I h If' 

18 51 25 


13 31 39 - 
34 5 
3O 33 - 


15 50 45 + 


t> 

»3 


Equal a 

t U 
0 0 
33 49 

3 & >7 


17 18 30 


17 4S 18 
52 55 
57 58 

18 a J5 

7 45 


53 53 + 

56 19* 


Zenith diftance 


Ititudes. 

k 1 // 

18 51 ioi 
53 38 
56“ 5 


16 14 
16 14 14 
16 14 14! 

0 / 7/ 

3 4i 28 

2 58 46 

4 1 10 : 

3 * 33 

Paffedthemer. 

h t *f 

16 13 59 

16 13 59 
16 13 s9^ 


14 47 22 


Paffed the mer. 

k / n 

16 13 434 
16 13 43* 


} 


Antarcs. 


- 39 0 


u 

0 


f f* Scorpii upon 
l the meridian, 
x Ditto. 
i Sagittarii. 
Fomalhaut. 


Plane of* 
the qua- 
drant fa- 
cing the 
eaft # 




Antares - - 35 20 0 


r<r Scorpii upon the men* 
< dian. Plane of the qua- 
l drant facing the weft. 


^Antares 


j 


35 20 0 


rr Sagittarii made a near appulfe to the 5 ’s limb. The 
) eye could not difeover by the telefcope, .that it altered 
l its diftance, till about I7 h 35'. 


Nonius of the 
micrometer, 
Inches. 

0 15 I5f 
0 30 3 
0 40 js 

0 jo 1 Is 

065 t + : 


Moon’s foutbern limb from <r Sagittarii. 
Ditto. 

Ditto. 

Ditto. 

Ditto. A little ba7v. 





iffr. 

J^y 

¥ 17- 


> 20 . 


£ 21 . 


2 29 ' 


Aug. 

? 7- 


t 8 


9, 


Equal altitudes. 


ime pcrclock, 

h f " 


x6 


0 22 + 
3 io 
S 59' 


i io 35 


[Timeper clock. 

h t *t 

23 9 47i 
12 36 
15 24 


Palled the me- 
ridian. 

[Timeper clock. 

h / II 

19 37 53'* 

19 37 53 
19 37 53 


}‘ 


Aquil® - 


0 / n 

66 0 0 


Apparent time* 
Jl • u 


The fecond fatellite of 4 immerged - - - 1 7 42 


Equal altitudes. 

• ■ hi 


5 59* 

18 38 “ 
22 17 + 

15 20 19*. 
22 59 

25 3 8 i 

20 59 1 
23 52 42 
0 18 15 
0 18 17 


10 41 53 - 
45 3 2 + 
49 " “ 

23 48 3 2 + 
Si n*. 
53 5i : 


Pafled the mer. 

h / // 

8 
8 
8 


19 37 
29 37 


5 

5 

S'i 

5* 

5* 


jsun’i 

}* 


limb - 


0 r 11 

66 30 0 


Aquil® - 73 20 9 


The third fatellite of % immerged - - - 

Ditto emerged --------- 

The firft fatellite immerged - * - - - 
Ditto, per Mr. Dixon. 


12 24 0 
15 17 *3 
15 42 42 


Equal altitudes. 

H I It t 


15 3° 13* 
32 54 • 
35 3 6 

20 52 32 

21 14 55 


15 48 54 - 

16 12 0 

17 4 45 

18 3 0 


23 37 18 ~ 

39 59 + 

42 40* 


Paired the mer. 

1 \'H 

19. 36 28 . 
19 36 26^ 
19 3 6 27 


Aquil® •- 71 20 


The 2d fatellite of If immerged, A litle hasty 
The Erft immerged. Clear 1 


Apparent time. 

u 43 26 
n 5 46 


iZenith diftance! 
Ditto - - 

Ditto - - 
Ditto - - 


0 t rt 

14 47 40 

830 

9 11 44 
4 1 z8 


f«r Scorpii upon the meri- 


dian. 
Antares ditto. 


1 0 Ophiitchi upon the me- 


ridian. 

J Sagittarii ditto. 


1761. 



jyfit. 

An; 1 . 

2 10. 


¥ n. 

14. 

V 20. 

J,2I, 


c 23- 


Kqu.il r 

rimcpmlock. 
h ' 1 

15 19 a8 -I 
22 7 - 
24 47 - 


[ 39 1 ] 


titudoi,. 


I'imcper clock. 
It r n 

23 47 37 
50 17 + 

52 SSi 


Palled the me- 
ridian. 
iTime per clock 

h / // 

19 36 12 
19 36 12 
19 36 nl 


16 3 50 
n 0 

0 J 3 45 
Equal a! 

h / » 

15 19 18* 

21 58 : 
24 37 ** 

23 36 11 


Zenith diftance! 
Ditto - 


8 55 48 
8 254 


> a Aquilae - 


0 t tt 

73 20 0 


f 7 Scorpii upon the meri- 
1 dian. 


Antares ditto. 

The fourth fatcllite of % immerged - * - 15 32 57 


Apparent tuns, 
h ‘ “ 


titudes# 

h / ^ 

23 47 28 
50 8 - 
52 47 “ 


Palled the mer. 
h r ft 

19 36 aj 

1936 3 : 

19 36 2| 


l* Aqut 


The firft fatcllite of If immerged 


Aquilae - 73 20 0 

Apparent tin®* 
xZ 1 n 

- 14 0 50 


I put the clock forward. 


Equal al 

h t ** 

16 39 20 J 
42 22 
45 26 • 

2 2 35 
2 30 


titudes. 

& > a 

22 36 oi 

39 4 j 
42 6i 


Pafledthemer. 

h I II 

19 40 43* 
19 40 43I 
19 40 434 


1 * 


Aquilae - 59 40 0 


The firft fatellite of % immerged' - - 
Ditto, per Mr. Dixon. 


Apparent tin* 

15 56 2 


Equal al 

h i a 

iC 51 19 s 
54 27 ~ 
57 37 * 

20 38 8 

38 2 


titudes. 
h / n 

22 23 34 - 
26 44? 
29 52 + 


Palled themer, 

h t a 

19 4 ° 35 * 

19 4 ° 35 + 

19 4 ° 35 l’ : 


j- at Aquila 


0 t 

SI 40 


The firft fatcllite of If immerged 
Ditto, per Mr, Dixon. 


Apparent time. 
£ 1 11 

10 25 10 





* 4 * 
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Aug. 
V 27. 


G 30- 


Sept. 

S 1. 


^ 3- 


Equal aluludes, 
Time pen. lick 


16 50 58 -f 
54 6 - 
57 16 + 

20 20 44 
20 40 
23 l6 38 

Equal a' 

j, / // 

16 50 405. 

53 49 - 
56 59 - 

22 S9 45 
19 47 10 : 

Equal a: 
h 1 " 

17 22 52,^ 

26 24 + 
30 8' :: 

17 53 3° 

18 26 7 

19 28 22 

28 25 


Fime per clock, 
h > » 

22 23 14 ~ 
26 24 
29 32 + 


Palled the me- 
ridian. 

Timeperclock. 
ti r a 

19 40 15 I 
19 40 15 
19 40 15 + 


* ll 0 


The fourth fatellite of in/ er^ 
Ditto, per Mr, Dixon* 

The fourth fatellite emerged - 


~ - u 


titudes. 
h f " 

22 22 58 - 
26 8 - 

29 l6 


Pafled the mei. 

h t " 

19 39 5 *c 
19 39 SK 
1 9 39 5 8 * 


}‘ 


Aquilx - 57 40 0 


Apparent time. 

h 1 a 


The firft fatellite of 14 immerged - - - - 12 21 32 
The 2d fatellite of If immerged. Flying clouds 9 2 20 


titudes. 

h t H 

21 49 16 
52 52 


56 25 


Pafled the mcr. 

h / ” 

19 39 42^:: 
19 39 38 
19 39 39 




Aquilae 


52 40 0 


Apparent time. 

A final] % immerged behind the J 7 I 52 'I 
Another very fmall % ditto - - 7 34 24 > rv ' 

The 3d fatellite of 24 immerged - 8 36 33 J 
Ditto. 


h 

17 


Equal al 
/ // 

Clouds. 
26 i8* t 
29 55i 


18 2 4 

19 23 0 


titudes. 

h I II 

21 49 10 

5® 47i 

56 19 + 


Pafled the mcr. 

h t tt 

19 39 32J 
19 39 33 


}* 


0 / // 
Aquilae - 52 40 0 

Apparent time, 
h r « 

^ Libra: immerged behind the 5 - - - 7 6 53J 
•Ditto, emerged from the J , 

1 761. 
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Equal altitudes. Faffed the me- 
lidian, 

Timcpcrclock, Timepcrclock. Timeperclock 

. ... .... ji / // 1 


h ' " 


17 22 32 - 21 48 56I 19 39 19? 1 9 ' ' 

26 5i 52 J2* 19 39 19 VaAquike - 5240 0 

29 45 ^ 56 6-19 39 19 J 

,8,324 Zenith diftance 8 13 [h 


Apparent tun*. 


22 52 15 The fccond fatcllite of If immerged - - - 11 42 20 


Equal altitudes. 

h / // I h / tf 


Faffed the mer, 

h / ff 


19 0 29 + 2 20 47*4 22 43 8| h 

30 23 l8 - 22 43 9 >J 

5 30 Clouds. ) 

0 / // - 

19 37 48 Zenith diftance 42 10 42 ^ 

22 43 x 6 * Ditto - - 3 3 16 

21 27 14 The firft fatellite of % emerged 

27 15 Ditto, per Mr. Dixon, 


\ r ft 


Fomalhaut - 46 0 0 


f a Aquilas upon the me- 
l ridian. 

Fomalhaut ditto. 


Apparent tiaw# 


- - - 9 21 3 S 


Equal, altitudes. 

h f ft I h / f' 


IPaffed the mer. 

\ h t ft 


19 29 381 IS 11 22 42 48** 1 „ „ . 

V J, 7 + S 3 2 9 * 22 42 48? V Fomalhaut- 4 » ° • 

34 3 6 - SS 57 s 22 4 * 4 * 

Packed up the inftruments. 

Put them on board the Mercury, Capt. Harrold 
Sailed for St. Helena. 


Charles Mafon. 


Vol. LII. 


Eeer 
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The inftruments made ufe of, in thefe obfervations, were, 

Two refle&ing telefcopes, each two feet focal length, and magnifying 120 times, 
made by Mr, Short # . 

A quadrant of one foot radius, made by Mr. Bird, and the property of the Lari 
of Macclesfield. 

An aftronomical clock, made by Mr. Ellicott. 


appendix. 

Eclipfes of Jupiter’s fatellites, obferved at the Royal Obfervatory 
at Greenwich, with a refleftor of two feet focus, magnifying 
9.5 times. 

Apparent tine, 
h 1 * l 

1761. June 23. 15 1024 Immerfion of the third fatcllite. 

July 20. 15 54 28 - - * of the fecond. 

22. 12 35 29 - ~ - of the firft. 

Aug. 7. 10 51 52 - - - of the firft. 

Sept. 8. 10 28 5 - - - of the fccond. 

10. ix 27 6 - - - of the third. 

1 5. 13 6 36 - - - of the fecond. 

24, 8 7 46 Emerfion of the firft. 


Eclipfes of Jupiter’s fatellites, obferved at Mr. Short’s houfe in 
Surry-ftreet in the Strand, London, by Dr. Bevis, with a re- 
flecting telefcope of four feet focal length, magnifying 140 times, 
and by Mr. Short, with a rcfledtor of two feet focus, magni- 
fying 95 times. 


1761. July 22. 
Aug. 7. 


27. 


30- 

Sept. 8 . 


Appaient time. 

« 35 >3 

ra 34 58 

10 29 43 
xo 29 31 

8 4I 16 

8 37 4 

11 7 31 
10 29 3 
10 28 


Immerfion of the firft fatcllite, by Dr. BcvLs. 
» - ------ - by Mr. Short. 

- - - of the 2d fatcllite, by J)r. I lev is. 

. - - -- -- -- by Mr. Short. 

- - - of the 4th fatcllite, by Dr. Uevis. 

---------by Mr. Short# 

- - - of the firft fatcllite, by Mr. Short. 

- - - of the 2d fatcllite, by I)r. Bcvls. 

-------- - W M» Snnrf 


N. B. Mr. Short’s houfe is 26"! of time to the weft of the Royal Obfervatory. 

LXI. Lai- 
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LXI. Latitude of the Obferoatory at tie Cape 
of Good Hope, reduced from the Obfer- 
vations of different Stars ; by Mr, Charles 
Mafon. 

Read June 17, 1762. 



1* Scorpii. 
a Scorpii. 

S Sagittarii. 

a Scorpii. 

Antares. 
a Aquilae. 

Or, by leaving out the obfemtion of 
Latitude South* 

Charles Mafon. 


Eee 2 
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LXII. An Account of an Obfervation of the 
‘Jranfit of Venus over the Sun , on the 6 th 
of June 1761, at Madrafs ; by the Rev . 
Mr. William Hirft,. Chaplain of one of his 
Majeftys Ships in the Eaft Indies : Con- 
tained in a Letter wrote by him to the Right 
Honourable the Lari of Macclesfield, Pre- 
fdent of the Royal Society. Dated Fort 
St, George, ift July 1761. 

Read April 22, TV >TR. Hirft began to make obferva- 
17 ° 2, J_Vj[ ti0n& f° r regulating his clock, near 
three weeks hefore the day of the tranfit of Venus, 
by taking equal altitudes firft, and then by meridional 
paflages of Spica virginis, and of the Sun j of which 
latter, he had a good obfervation on the day before- 
the tranfit, and another good one the day after it ; fo 
that there can be no doubt as to the accuracy of his- 
time. 

The place of his obfervation was fort St. George, 
©n the top of the governor’s houfe, whofe latitude, 
as determined by many obfervations made not long 
ago, with an excellent quadrant, Mr. Hirft fays, is 
3 3 0 8' N. and he makes it 3 minutes and 4 feconds 
of time eaftward of Pondichery. 

Mr. Hirft's clock was made by M. Gallonde of 
Paris, and was coaftrudted for aftronomioal ufes ■, it. 
did not ftop in winding up, and fcaped dead fe- 
conds. 

The 
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The telefcope Mr. Hirft obfcrved with, was a re- 
fle&er 2 feet long, made by Mr. Adams, of Fleet- 
flreet, London, and lately lent, as a prefent, by the 
Eaft India company, to the Nabob Mahommed Allah 
Cawn, of whom Governor Pigot was fo kind to bor- 
row it, on this occafion. The governor himfelf, and 
alfo Mr. Call, a very ingenious gentleman, aiTifted in 
the obfervation j the former with a 4 feet refra&er, 
of Mr. Dollond’s new conftru&ion j the latter with a 
2 feet refledter, formerly belonging to Dr. Mead. 

Some time before five, in the morning of the 6th, 
of June, Mr. Hirft, and the reft of the gentlemen, 
met on the terrafs of the fort-houfe, and were at their 
glaflcs, at the time the Sun rofe, left Venus might 
enter the dilk before the time calculated by the aftro- 
nomers. The Jefuits had calculated the beginning 
for Pondichcry, at 6 h 57'. The London calculations, 
reduced to the meridian of fort St. George, gave it at 
7 h 26' 35" apparent time. 

The morning proved favourable to the utmoft of 
their wilhes, which the more increafed their impa- 
tience. At length, as Mr. Hirft was ftedfaftly look- 
ing at the under limb of the Sun, towards the fouth, 
where he expedited the planet would enter, he plainly 
perceived a kind of penumbra, or dufky fhadej on 
which he cried out, 'tis a-coming , and begged Mr. 
Call to take notice of it. Two or three feconds after 
this, namely, at f 31' 10" apparent time, happened 
the firft exterior contact of Venus with the Sun, 
which all the three obfervers pronounced at the fame 
inftant, as with one voice. Mr. Hirft is apprehen- 
five, that to be able to difeern an atmofphere about a 
planet at fo * great a diftance as Venus, may be re- 
garded. 
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girded as chimerical ; yet affirms, that fuch nebulo- 
fity was feen by them, without pro fuming to aflign 
the caufe. They loft fight of this phenomenon as 
the planet entered the difk, nor could Mr. liirft per- 
ceive it after the egrefs. 

The total ingrefs, or firft internal contadl, was de- 
termined with a precifion equal to that of the firft ex- 
ternal contad, at y h 47' 55" apparent time. 

Mr. Hirft thinks it neceflary to take notice of an- 
other odd phenomenon. At the total immerfion, 
the planet, inftead of appearing truly circular, re- 
fembled more the form of a bergamot pear, or, as 
Governor Pigot then exprefled it, looked like a nine- 
pin ; yet the preceding limb of Venus was extremely 
well defined. Mr. Hirft fufpeded this appearance 
might be owing to their telefcopes not being nicely 
enough fet to their focal lengths: accordingly, he 
took care to try this feveral times, during the tranfit, 
but found it not to be the cafe j for though the planet 
was as black as ink, and the whole body truely cir- 
cular, juft before the beginning of the egrefs, yet it 
was no fooner in contad with the Sun’s preceding 
limb, than it affumed the fame figure as before, at. 
the Sun’s fubfequent limb j the fubfequent limb of 
Venus keeping well defined, and truely circular. 

The beginning of the egrefs, or fecond interior 
con tad, was oblerved only by Mr. Hirft and Mr. 
Call, Mr. Pigot having retired. This phafis came 
on at i h 39' 38", P. M. and the total egrefs, by 
Mr. Hirft alone, at i h 55' 44", apparent time, Mr. 
Call unfortunately lofing the folar image out of the 
field of his telefcope. 


LXIII. An 
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juXIH. An Account of a printed Memoir , in 
Latin, prefented to the Royal Society , in- 
tituled, De Veneris ac Solis congreflii 
obfervatio, habita in aftronomica fpecula 
Bononienfis Scientiarum Inftituti, die 5 
Junii 1761. Au&ore Euftachio Zanotto, 
ejufdem Inftituti Aftronomo, ac Regias 
utriufque Londinenfis et Berolinenfts Aca- 
demia; Socio. By Nathanael Blifs, Savilian, 
Profejfor of Geometry , and F. R. S. 

Read July i, ripHE planet Venus hath been fo fel- 
J ' 6z ' Jj[ dom obferved in thofe circumftances, 
which are of the greateft ufe in determining fome of 
the raoft eflential elements of its motion, that every 
fuch obfervation, made by an accurate aftronomer, 
cannot but be very acceptable to the public. 

At Bologna, on the night preceding the day of the 
traniit, the weather was very unfavourable ; but early 
in the morning, the clouds, which covered the whole he- 
mifphere, began to break, and were driven off towards 
the horizon, by a gentle wind : fo that the obfervations 
were retarded only during the fpace of about half an 
hour. Father Frifi, profeJfor of mathematics at Pifa, 
and Signors Mathenci and Marini, affifted in making 
the obiervations ; the two latter obferving, in the upper 
room of the obfervatory, together with Mr. Profeflor 
Zanottij and Father Frifi, accompanied by the two 
profeffors of mathematics Signors Cafali and Canter- 

zani, in a lower chamber. 

a S* Zanotti, 
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S. Zmotti, in t"dei to dot-uio-nc «V place of Ve- 
nus on the Sun, mack* ufe v)l • < piadr.xnt of 2 [ feet 
radius, in the teleicopc i which were placed two 
wees, the one in an hoiixo.i..il, the other in a vertical 
direction : by obfcrving the appulles of the limbs of 
the Sun and Venus to thefe wires, fucceflivcly,_ no 
qrror from refradion can take place. But it is of no 
j'mali coniequence to the accuracy of thefe oblerva- 
tions, that the wires fhould be placed truly perpen- 
dicular to each other. For this purpofe, the quadrant 
was placed in the plane of the meridian, and a {far, 
during its tranfit, was oblerved more than once, ac- 
curately to run along the horizontal wire. Though 
the polition of the vertical wire was often tried by 
terreftrial objects, yet other methods of examination 
were made ufe of. At the fame altitude, both before 
and after noon, the paffage of the Sun not only over . 
the horizontal, but alfo over the vertical wire, was 
obferved, that it might from thence appear, whether 
the times of paffage, when the neceffary errors in ob- 
ferving are allowed for, were equal in both cafes. In 
each of the following obfervations, the altitude is not 
nicely determined} becaufe an error of one degree 
would occafion little or no difference in the quantity of 
the parallax. 

The obfervations, fourteen in number, as given by 
the author, follow : 

Obfervation ift. Altitude 5° 14'. 

H / // 

16 54 37 o ’s preceding limb at the hofizontal wire. 

54 454 © ’s preceding limb at the vertical wire. 

56 15 g ’s preceding limb at the vertical wire. 
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H ' " 

i 6 5620 ? ’s confequcnt limb at the vertical wire. 
57 20 v 's preceding limb at the horizontal wire. 
57 26 v ’« conlequent limb at the horizontal wire. 
57 54 o V conlequent limb at the horizontal wire. 

1 6 57 55 o V conlequent limb at the vertical wire. 

Ohlervation 2d. Altitude 7" o'. 

II / / 

17 5 56 ; o s preceding limb at the horizontal wire. 

5 59 ; 0 ’s preceding limb at the vertical wire. 

7 25; v V preceding limb at the vertical wire. 

7 {o j f h conlequent limb at the vertical wire. 

8 3 5 ' v V preceding limb at the horizontal wire. 
K 40 ‘ v V conlequent limb at the horizontal wire. 

9 1 1 ; o s conlequent limb at the horizontal wire. 

17 9 i]' o’>. conlequent limb at the vertical wire. 

Ohlervation 3d. Altitude 8 n 10 

I \ j ff 

17 J2 50 ; 0 preceding limb at the horizontal wire. 
12 53 0 ’s preceding limb at the vertical wire. 

14 t6 v ’s limb at the vertical wire. 

14 22 ? ’s conlequent limb at the vertical wire. 

1 5 27 v "s preceding limb at the horizontal wire. 

15 \z v ’« conlequent limb at the horizontal wire. 

16 4 o ’« conUquent limb at the horizontal wire. 

17 16 7 © ’s conlequent limb at the vertical wire. 

Ohlervation 4th. Altitude 9" 8'. 

j7 19 24 o’sj- receding limb at the horizontal wire. 
10 29 0 ’s 1 receding limb at the vertical wire. 
V01..LII. Ff£ II 
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H f " 

17 20 50 s ’s preceding Umb at the vertical wire. 

' 20 554 ? ’s confequciit limb at the vertical wire. 

2 j rjl s/s preceding limb at the horizontal wire. 
22 3^ $ % s confequent limb at the horizontal wire. 

22 35 o ’s confequent limb at the horizontal wire. 
17 22 454. o’s confequent limb at the vertical wire. 

Obfervation 5th. Altitude io° 50'. 

37 29 41 o *s preceding limb at the horizontal wire, 
7 29 554 © ’ s preceding limb at the vertical wire. 

31 14' $ ’s preceding limb at the vertical wire. 

31 20* ? *s confequent limb at the vertical wire. 
3210 ? ’s preceding limb at the horizontal wire. 
3216 ? ’s confequent limb at the horizontal wire. 

32 504. © ’s confequent limb at the horizontal wire. 
27 33 154 © ’s confequent limb at the vertical wire. 

Obfervation 6th. Altitude 14 0 12'. 

Jl / // 

17 49 3 8 L © ’s preceding limb at the horizontal wire. 

49 424 © ’s preceding limb at the vertical wire, 

50 55 ? ’s preceding limb at the vertical wire. 

51 14 ? ’s confequent limb at the vertical wire. 

51 584 ? ’s preceding limb at the horizontal wire. 

52 4 4 ? ’s confequent limb at the horizontal wire. 
52 424 o ’s confequent limb at the horizontal wire. 

3 7 S 3 74 o ’s confequent limb at the vertical wire. 


Obfervation 
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Observation 7th. Altitude vf o'* 

IT t n 

j8 6 3 ; © ’s preceding limb at the horizontal wire. 

6 1 5 o ’« preceding limb at the vertical wire. 

7 1 [ y \s preceding limb at the vertical wire. 

717 $ s confequent limb at the vertical wire. 
831 ? ’s preceding limb at the horizontal wire. 

8 3 6 ! *s consequent limb at the horizontal wire. 
g j 8 0 *s confequent limb at the horizontal wire. 

T 8 9 3 1 1- O 's confequent limb at the vertical wire. 

Observation 8th. Altitude 23 0 40'. 

IT / a 

1 8 44 36 © ’s preceding limb at the horizontal wire. 

45 1 5 !- © ’s preceding limb at the vertical wire. 

46 j \ % ’$ preceding limb at the vertical wire. 
46 14 y ’s confequent limb at the vertical wire. 
46 39.'. $ ’s preceding limb at the horizontal wire. 

46 47 8 ’$ confequent limb at the horizontal wire. 

47 36 o’s consequent limb at the horizontal wire. 

18 40 49 © ’s consequent limb at the vertical wire. 

Observation 9th. Altitude 31 0 42'. 

19 30 15 o ’s preceding limb at the horizontal wire. 
30 22 o ’s preceding limb at the vertical wire. 

30 59 g 's preceding limb at the vertical wire. 

31 5 $’$ consequent limb at the vertical wire. 

32 6 8 *8 preceding limb at the horizontal wire. 

3211 ? ’$ consequent limb at the horizontal wire. 

33 1 1 4 0 ’$ consequent limb at the horizontal wire. 
1034 q 1 o’s consequent limb at the vertical wire. 

^ Fff 2 Observation 



1 404 ] 

Obfervation xoth. Altitude 34" ijA 

»» 

A 9 44 104 o ’s preceding limb at the horizontal wire . 
44 26 ’-g ’ s preceding limb at the vertical wire. 

44 584 $ ’s preceding limb at the vertical wire. 

45 54 ? ’s consequent limb at the vertical wire. 

45 59 1 ? ’s preceding limb at the horizontal wire. 

46 44 ? ’s confequent limb at the horizontal wire. 

47 74- © ’ s consequent limb at the horizontal wire. 

19 48 4 1 o ’s confcquent limb at the vertical wire. 

Obfervation nth. Altitude 37° 21'. 

20 2 14 g ’ s preceding limb at the horizontal wire. 

2 14 g ’ s confequent limb at the vertical wire. 
238 s ’s preceding limb at the vertical wire. 

2 44 ? ’s confequent limb at the vertical wire. 

3 464 ? ’s preceding limb at the horizontal wire. 

3 52 $ 's confequent limb at the horizontal wire. 

4 594 G ’s confequent limb at the horizontal wire. 

20 5 49 o ’s confequent limb at the vertical wire. 

Obfervation 12th. Altitude 41" 7b 
H / // 

20 23 04 © ’s preceding limb at the horizontal wire* 

23 1 1 o ’s preceding limb at the vertical wire. 

23 18 9 ’s preceding limb at the vertical wire. 

23 244 ? ’s confequent limb at the vertical wire. 

24 414 ? ’s preceding limb at the horizontal wire. 

24 48 $ ’s confequent limb at the horizontal wire. 

26 o g ’ s confequent limb at the horizontal wire. 

20. 26 36 g ’ s conlequent limb at the vertical wire. 

Observation 



1 405 ] 

Obfervation 13th. Altitude 44 0 10'. 

T I / // 

20 40 1 6 © ’s preceding limb at the horizontal wire*. 
40 22 © \ preceding limb at the vertical wire. 

40 33 " ? ’s prcceiling limb at the vertical wire. 

40 39 ? ’s conlcqucnt limb at the vertical wire. 

4 1 56 1 <{ \ preceding limb at the horizontal wire. 

42 ll ? \s conlequent limb at the horizontal witfe. 

43 1 y] © V conlcqucnt limb at the horizontal wire. 
20 43 53 ; o'i conlcqucnt limb at the vei tical wire. 

Obfervation 14th. Altitude 46' 28 / . 

IT / // 

20 <J3 3! ; © *s preceding limb at the horizontal wire. 
V3 V 1 ' • 0 ’ H conlequent limb at >he vertical wire. 
54 3 * V ’b picceding limb at the vertical wire. 

54 9 ? ’s conlequent limb at the vertical wire. 
5530 ? ’s preceding limb at the horizontal wire. 

55 36 <? ’sconfequent limb at the horizontal wire. 

56 \ 4 © ’s conlequent limb at the horizontal wire. 
20 57 25 0 ’s conlcqucnt limb at the vertical wire. 

When the planet drew near to the edge, of the 
Sun’s diik, the obfervers prepared to determine the 
time of the two contacts, ProfdTor Zanotti, with the 
tclefcope of the quadrant of 2 1 - feet focus, Prolcflbr 
Mathenci, with the telcfeopc of 22 feet, and Signer. 
Marini, with that of 10 feet. 


The 
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The internal conuft was obterved 

At 2i 434 with the telefcope of 2 feet. 

21 4 58 - - - - - to feet. 

21458- 22 loot. 

The external contact was obfervecl 

H y u 

At 21 22 30 with the tclefcope of 2‘ feet. 

21230----- - 10 feet. 

21 23 7 ------ 22 feet. 

During the intervals of the obfervations made with 
the quadrant, the planet was always obferved to be 
perfectly round, without any ring or ncbulofity. 

It may, at firft fight, feem wonderful, lays Signor 
Zanotti, that obfervations made with different tele- 
fcopes, one of 10, the other of 22 feet, fliould lb 
nearly coincide, the times of the firft contact agreeing 
to the fame fecond, and thole of the iaft differing 
only 7 feconds, by which the contact was feen to 
happen fo much later through the longer tclcfcope ; 
and the blame might be laid either upon the longer 
telefcope, or upon the obferver. The goodnefs of 
the telefcope will readily be allowed, when it is 
.known, that it was made by Campani ; and the fkill 
and dexterity of the obferver are too well known, to 
give room for any fufpicion on his part. It may ra- 
ther be attributed to the near equality of the magni- 
fying power of the two inftruments; the longer te- 
lefcope having an eye-glafs of 3 inches focal length, 
and the ffrorter an eye-glafs of 14 by means of 

which. 
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vvhVh, the images of tie Sun and Venus were nearly 
equal in both. 

]'he author then proceeds to determine, by cal- 
culation, (the method of which he has at large ex- 
plained) the difference of longitude between the cen- 
ter s of the Sun and Venus j and alfo the planets la- 
titude, which, as fecn from the Earth’s center, are, 
at the time of each obfervation, as. in the following 
table. 

N. B. The author has not mentioned the exaft 
quantity of the Sun’s parallax, which he made ufe of 
in thefe computations ; but, from fome trials, it fhould 
leem, that he fuppofed the parallax of the Sun to be 
i o ; or u feconds. 


True 
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True time, 
after the noon. 

Difference of 
longitude be- 
tween 0 anil ? . 

I latitude 

V South. 

H 

/ 

// 

/ ft 


/ 

tt 

16 

5 6 

17 1- 

5 46 

Eoft. 

8 

31 

17 

7 

28 

5 7 

Rift. 

8 

40 !• 

17 

H 

*9 

4 4*1- 

Eaft. 

8 

46 

17 

20 

5 2 - I- 

4 Ml 

Eaft. 

$ 

5 6 

17 

3 1 

1 7-; 

3 1- 

Eaft. 

8 

54 

17 

5° 

58;- 

2 18 

Eafl. 

9 

0 

18 

7 

14 

I 21* 

Eaft. 

9 

«4 

18 

46 

>oj 

1 19 

Weft. 

9 

46 

*9 

3 1 

12 

4 1 ( )l- 

Weft. 

10 

4 

*9 

45 

2 

5 'I 

Weft. 

10 

n 

20 

2 

41 i 

6 20;. 

Wed. 

10 

28 

20 

2 3 

21 

7 4^1 

Well. 

10 

41 

20 

40 

36.;- 

8 46 

Weft. 

10 

49 

20 

54 

6;- 

9 4 6 

W<ft 

1 r 

0 


Thcfe longitudes and latitudes do not rxiu'Uy an- 
fwer to the interval of time between eaeh oblervation : 
but the obferver has related them faithfully as they 
were taken ; and il we conti tier, that they were de- 
termined by time, and that an error of half a fecond 
will have a confiderable influence upon each obferva- 
tion, it will readily be allowed, that the obfervations 
.are carefully made, and agree very well together, 

though 
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though taken with an inftrument of fo fmall a radius. 
The following are the elements deduced from thole 
obforvations, which were made at the diftance of at 
leaft an hour and an half : 

ft 

The horary motion of ? in longitude - o 3 55- r 
The horary motion in lat ' ade - - - o 030* 

The true time of the conji n&ion of o 1 ^ " 

and v - -- -- -- - -j 

o / // 

The latitude of ? at the conjunction -09 27-*- 


From thefe numbers the author deduced, the fol- 
lowing elements, by trigonometrical calculation : 


The angle of the path with the ecliptic 
The horary motion in the path - - 

The part of the path between the middle 7 
of the tranfit and the conjunction 
The diftance of the path from o *s center j 
fouth wards - 

The length of the path within the o’s) 
dilk - - - 

The difference of longitude of o and) 
? at the ingrefs ----- -j 
The difference of longitude at the egrefs 
The latitude of ? at the ingrefs fouth - 
The latitude of ? at the egrefs fouth - 


8 49 23 
o 3 5 8 r 
o i 27 

0921 

o 25 294. 

o 14 2 

011 94 - 

o 7 17 

O II 12 


The time of the middle of the tranfit 
The ingrefs of the center of ? on the © 

difk 

The egrefs of the center of s - • 
Voi,.LH. Ggg 



/ 

4 


// 


6 


5 l 49 

- 21 16 23 

It 
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It appears alfo by his calculation, that the time of 
the internal contact was accelerated 30", and the laffc 
contact 18", by parallax. The internal contact, 
therefore, as feen from the center of the Earth, was 
at 2i h s' 28", and the external contad was at 
2 i k 23' 2 5", and the egrefs of the planet’s center at 
2i h 14.' 33 // . 

From the time of the planet’s paflage over the edge 
of the Sun’s difk, as feen from the Earth’s center, the 
author very accurately determines the planet’s diame- 
ter to be 57' V v 

The egrefs of the center of Venus, as deduced 
from the pofition of its path, and from the other ele- 
ments, as related above, differs near two minutes 
from the obferved time, when corrected by parallax, 
and reduced to the Barth’s center. This difference 
is entirely to be attributed to an error in the motion 
of Venus in longitude, which, perhaps, could not be 
deduced with fufficient accuracy from thefe obferva- 
tions, and from a fraah error in feme of the other 
elements } all which the author might have taken, 
with the utmoft accuracy, from the tables either of 
Dr. Halley or M. (Mini. Perhaps alfo, fomc part 
of this difference might arife from our ignorance of 
the true quantity of the Sun’s parallax. 

Hitherto our author, has given us thofe elements, 
which might immediately bo determined from his 
obfervations : the following are deduced from the 
tables. From the the motion of Venus in latitude, 
it may readily be collected, that the planet was in its 
node on June 5, at 14** 55' The place of the 
Sun at that time, according to the tables of the Abbe 
De la Caille, was. in n 14’ 59' 5''* } and the 

planet’s 
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planet’s elongation from the Sun, at the fame time, 
was i° o° 58". Therefore, the longitude of Venus, 
and alfo of the node, was in n 13 0 58' 7".^ The 
angle at the Sun, or the difference of the longitude 
of the planet and the Earth, as feen from the Sun, 
was o° 24/ 15". Therefore, the longitude of the 
defeending node of Venus, as feen from the Sun, 
was in f 1 4 0 34' $ 0 ". 

The latitude of Venus, as feen from the Earth, 
at the time of the conjunction, was o° 9' ; by 

folving a triangle of which, the computed diftances 
of the Earth and Venus from the Sun conftitute two 
fides, the angle at the Sun, or the planet’s helio- 
centric latitude, viz. o° 3'' 46", will be determined. 
With this heliocentric latitude, and the calculated 
place of the Sun at the time of the conjunction, 
and the longitude of the node, as before laid down, 
from two fides of a fpheric right-angled triangle, an 
angle may be computed, which will exprefs the in- 
clination of the planet’s orbit with the ecliptic. The 
place of the Sun, at the time of the conjunction, was 
in n 1 5 0 36' 10". The difference of the heliocentric 
longitude of the earth, and the node, was i° 1 ' 20". 
Therefore the angle of the inclination of the orbit 
of Venus with the ecliptic is 3“ 30' 49 " 

N. B. The fcvcral numbers contained in this 
paper, are taken from the correct numbers Written 
tu the margin of the printed memoir, with the au- 
thor’s own "hand, and which leem to be the refult of 
liis lateft calculations. And though his obfervations 
were made with great care, and faithfully calculated, 
yet the rclults will not be found fo accurate, as could 

■Gg g 2 be 
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be wifhed ; fince the latitude of Venus, deduced from 
thefe obfervations, is, in all probability, io" or 12" 
too little j a quantity, which muft have a very fenfible 
influence, both on die place of the node, and the 
inclination of the planet’s orbit with the ecliptic ; 
the latter of which ought to be deduced from ob- 
fervations made on the planet, when in its greateft 
latitudes. 

In the lower chamber of the obfervatory, the ob- 
fervers made ufe of two telefcopes, one of 6, the 
other of 8 feet, furnifhed with wires at half-right 
angles, in order to determine the place of Venus 
on the Sun, by caufing the Sun’s fouthern limb to 
run down one of the threads : the following obfer- 
vations were made : 

Obfervation iffc 

1^ 11 40.“. Sun’s center at the horary wire. 

18 11 50* Venus’s center at the horary wire. 

, f The difference between the horary and 
2 { oblique wires. 

Obfervation 2d. 

19 24 14 Center of ? at horary wire. 

1.9 24 174 Center of © at horary wire. 

(Difference between the horary and ob- 
| lique wires. 


Obfervation 
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Obfervation 3d. 

20 16 53 Center of s at horary wire. 

20 1 7 23 Center of © at horary wire. 

j Difference between the horary and ob- 
20 | lique wires. 

Obfervation 4th. 

20 47 22 Center of s at horary wire. 

20 47 t sl Center of 0 at horary wire. 

j Difference between the horary and ob- 
*7 j lique wires. 

Obfervation 5th. 

It J // 

20 59 17 Center of $ at horary wire. 

20 co C 4 ' Center of © at horary wire. 

$ f Difference between the horary and ob- 
l S* l lique wires. 

The internal contad was obferved, by three dif- 
ferent telefcopcs. 

At 2* 4 54 with a telefcope of 6 feet. 

Si 1 56 11 feet - 


Tht 
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The external contact was obferved 
H / // 

At 21 22 53 with a telefcope of 6 feet. 

21 22 50 - - - - - - # feet. 

‘21 22 59 - - - - - - n f eet * 

Profefior Canterzani examined the obfervations by 
projection, and found them to agree very nearly 
with thofe made in the upper chamber by Signor 
Zanotti. 


END of Part I. 



ERRATUM. 

Page 198, Line 11, for from, read with. 


ERRATUM in Vol. LI. Part II; 

Page 922, Line 2, for fum or difference , read dif- 
ference or fum. 






